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SOLUTION: The method of manufacturing a color filter comprises relatively 
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different colors. Three manufacturing conditions consisting of an amount of 
the inks ejected from the nozzles at a time, the number of times of the 
principal scanning and a subscanning amount are varied corresponding to the 
width of the filter elements of the color filter to be manufactured. 
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fFtem i wsss^^m 2 owmm-izy&s. l . msm 

20m&kttel&3?t?>Xmb. ti£82attg£fH= 
BW Sr-^tca^^ . Iuffi>f y ^y'x y h^ y K*»6 
-f y^S-ttajLTSS2<0^5-7 -f ^2r«fe1-SIg 
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1 1 

10024] tt:. *mm. mwsxtwmm i 

IB® 1 CD^lfil fc BSil^S® 2 4^£ffi*mi3£aES 
* y h#£Wc»5r*ftfc X o izm&t&Z t ic J: 

tifrf y? S>x •/ h^ x K*»M >^ Srttaj 1 CO 

fnsis i *«^ttfc82^wi*frfc:ssgu mm 20 

20SBt£#£^5e-f£Igfc. tiESS20lBB&fHc 
JWif-^fc*^*. fflB-f f?5>x y h^y F*»& 
4 y 9 Srttas 2 CO* 7 -7 4 &*fe-TSXg 

oo-f ^^tttajfi. i5a±^E<oiiiaatfiiiEii^E 
[00251 4^. m.<r)jxMfmm 1 30 

lam 1 <93r|6| fc BfcttSTf 2 <o;frfafcffl*rtW;:7g£3 
■ttfcatelMM -y }^-y K^^MSHKiC'f y 

?SrttajLT. 1u£mi^|6l<07^;^x^yh*« 

H-ftfc*4J:$fc*feU Hi»20*rtUcBI9-&a 

7 < /^im y ha^SWzll&Sfti: J: 3 fc*fe 
i t fci 0 * 7-7 -< tWtt&WiTb ■» 

T. WE-f ^^'x«y h^y Kfc1ilf9HU:*fll2«ttr 

tttUt St-*£S-?£ . flfrf >? 5>x y h^-y H 
ti>t>4>7 SrttiiJ tT» 1 <Z># 9-7 -f /W* Sr^fet S 
ffii^JiHWSS 1 cr®\Wt®t . ®m-&*y- 

2 ^J^rfrtCK-T S * . ttE-f y ? xx 
•y h^y Vfrt>4 y9*miLXm2<r)*i7-7 

$%&?h£oizmmz>m2mm&tmt. fir so 
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1 2 

iBSKt&ttfcUU B?EyX;io&^<oilsl^0^y^ 
^ftdfc-CAO. Mmt&*)y-7 <>V?<ry7 -awn 

[0026 3 tti. *mii&. m&cosxfrffmmi 

(OUjtmzmmtlfi^ >?Vx. y V^y VbWSLtZwi 
m 1 n*fobKW3ii-tZ>&2(r)1jii>\izmmtZ7&£Z 
*=MteMM ^/i -y K*^l?IBS«fc>f V 
^SrttJtSLTs ®riB^2<0*|6H=K'9^37-f;^xV 
^ y h**5v ^fcJWf 6ft t ^6 i o izmtefh utizx 

^*x -y h^>y HtmEttKi: *^2^|fi|t:ffliW)fc:± 
%&Zlt&£j&£^fbt . MM V? i^'x >y h^>y H fc 

miai^E'ffc:. miommfrizmfz?- 

9\iZ^S% . ME-f y^i^'x >y h^v H*»fe-f y^Srtt 
tHLXmimy-7 -<^Sr*fe^-5^felW5r$iJffll 
-r^l^SfltBl^Si:. gj^T6*7-7^^^®S 
«-|8g-r6ISg#St » fJfiES&OSSgfcff v\ I5I2SI 
l<0SB^^SB2Og!i^#t3SeL. Mlfim2iOS! 

-rsr-^t^^# . t-riB-f y? ^x -y y k^^-^ 

y ? SrtttB LT^ 2 (0* y-7 < )V? £«fe"f £«ftl& 
f^Sr©J»tl.m2coS0tiP#ai:S:fil^. BoIESji^ftt 
Ji. lata/X^^^illl^Oo^y^tttHii. fine 

0. SjS^S^7-7-f^<07-<;W^xp^yh^ 
ft«Sfc«tT. firiB±^EHlSaV|i^ai^E«<02 

[00273 4^:, *f|BH{i. mt&J X)VW\ifm 1 
o^rrfiitclE3Rl § >f y^i^'x «y h^-y YtWsLt* 15 
IB^ l <o*ifij t n&13c-ri. ^ 2 ^)*|6i{cffl*rw fcjSES 
•fr^^UE-f y^ y*i -y h^-y K*^fiiBS«t^f y 
^^RtasLTs «nam2<7)^ri»]tl?50^37^;^x^ 
* y ha<5U;:||&Sfefc =5rS i o izm&tZ z t izX 

*)i>7-7 <wzmmi-hiimx't>^x. mnv? 

yi «y h^«y Vtimm&t 2r® 2<0*[6j{cfflJWt± 
^ES-fr6±^#Si: . 15124 y? ^*x y h^-/ H t 

mmit z% i oxfaizmmHzms&Zithwm 

MB-fy^^x yh^ y H*>4>4y^£tt 

as Ltifi i 7-7 4 m zmtethmmfczmw 

imm&fr*m20)mm&iz%&L. mm2<m 
mg&mfct&m&*®k. mmm2<7)Wim&-izm 

thr-flZ&JZ % SifB-f y^ j^'x >y h^y K*^>f 

y ^ ^ttas ix&2 m 7-7 ^ >v9 £3tfe-r hmzm 
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1 3 

a. iwia/x^^iiHiiJto^y^ttaji. mm 

[0028] 

cowc. mmm£miLxsmizmffltz>. 10 

[00 2 9] (*7-7^^f^»S@?] HI 
Ji. # 5-7 ^^^MitgS9 Oco-HMggfficofflfig 

5 2te3S£51±<?)XY0XT-v\ 53itXY0Xr- 
- : J5 2±.iZ-bvhZtl&*l : 7-7 4)Uf-mB.. 54 
&#7-7 ^;l/^a«5 3±fcJgj£$*iS#7-7 4)V 
9. 5 5\**y-?4 )\>9*mm -t&tiibcOR 
(#) ■ G (») • B (W) ^^i/'x-/K7 

yi>L< f±«fe? fut#7 4 ;Wxioc y h £ig*]R.& 

j^S 9 0 <n£Mm*&m-rh 3 y h 0-7 . 5 9 ti 
ayha-7 5 8<0^a5&VA^a5(Sf^) 
Sf^-fy^y^v (vtyny) „ 6 0«^yn 

>59(OSf^-C*St^^><7)^-^-h\ £tfLTH 30 

s. 

[00 3 0] 02 IJ, #HSfe?B!Btf)#7-7 4;k$'-g 
J^ISgo^Jffllayho-^^^H-C&S. AV3 
y 5 9 \mm V V n-7 5 8<0Aift>J#&i: LTHS& 
U 3liS&6 2{itBScOJttiT«afcJ:^ y KOJIJfrT) 
#^Ofl3fPR£**-$-&. J£«3S6 0»J;*7 

[003 1] nyho-^5 8li^7-7^;^-S£t 
X6 5W*V a y 5 9 1 hn-7- 5 8 tOfST? 
?-ISji3SS9 0<Di&l18£?HCPU. 6 7«CPU£ 

wiEZ-£htz»><?)%m?vr7J**w& ltv^ ro 
m x 6 8ttcpuw7-?xyTfci/c<£ffl$*u #s 

AM. 7 011*7-7 -f;^<o#7^;P^xw^>-hrt 

Ui*7-7^;^-iS^M9 0OXY(9XT-> ? 5 50 
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2<3lW££i&fl^£fc*WXx-i^iJ8!ISlS. 9 0U4CO 

7-7 ^;l/^-SSi^iaS:*LTV^. 
[0 032] Hy?^x»/K7 HcOiftBfl] 03J2, 
±fa<9#7-7 -f ;k?;Sfe3SS9 ofcteffl$*u>4 y? 

d t>Olo«ol8i&Srf^LT*LTV^ . 

[0033] 03fc}3VvC s A yjVs. ••/ h**<y K 5 5 

^ y? £»^&fctowii&<ob-? 1 o 2t>Wf&. 

2iX)tS«'CfcSb-^,-Jf-Hl 04 Zcr>t-?tf 
- M 0 4 <9±K*^-fr4,ftS?;« 1 0 6 1 *^«B&fi! 
j£3iVO^. ^«1 0 6K«, 1££W)ttajPl0 8# 
jftSSivtiiD. ttWPl 0 8*>tft3rfi:li. CiotttUP 

1 o8taii-rshy^«<o?assi 1 ojWBRSiiT 

v>S. #«SS1 lOfi. HM1 1 2fcJ:0BS^?K»i:Ri 

mtix^z. &$mi 1 oa. ^m^tfcv^-ci-? 
(D4y7mmii4iz}mizmm2ta;i5*). jy?m 
mi i4t«. -fy^flw&pi 1 6*-ftix4y?#9t 

t&Ztl. ZCD4y7\My7mmil4frt>*:*<Dtm 

1 iottt*&$ns„ 

[0034] b-^,-K-K104fc. ^«106t{i. 
#?SSS1 1 0ldTOLfctiBfc#h-* 1 0 2*J*S «fc 
3 tz&&&bit2tixm3 coa^r«ffifclft*AT ^»<x 

4. 03ti5^T{±. 2o<7)b-? 10 2 L*^$<XT 
kv5tvv6», t-^1 0 212, **0??KS&1 1 O^JEL 
Tlo-foES§ti.T«-^. -£LT. 03c7xKCffl^ir 
T^>ix^«ffi[-C. b-^ 1 0 2fcBft&>Kft'W:%£ft 
J&^Sfc. b-^10 2±O^y^giiJSL-C§«aSrJg 

i^m^w^MS^J; 0 -f y^)&«ttttJP 10 8 
*>^>«iLai3^Ttta}$fl4. tafoT. b-^102t 

[003 5] C>f y^tttti4«offi|fflr*rffi] H4«. cio 
atb-^tjni.ss*^^ffc$-*T-f y^ottajfi* 

[0036] ;<JD»Bg©-ctt. -ry^cottajas-iiis 

^-S^fc. b-^10 2t^a^)£S£E^X2:SljD 

trw-b- hyt;^ t ^ 4 y b- h>»NVPX(OT. *fc 
b-WWXfcV^)-Cj>l>. 7-P-b- H 

Bgfc^f y? z vtititi iz%±~>x4 y? m&s&iz® 

ib&titbCQ'VUXX'fo *). <iy? SrttaJl-S tiMz-m 

5. !:fcJ±^V\ TU-b-b^X&b-^l 0 2t:JPt 
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1 5 

itXt3<Zblz£<0. fcfc-jeat-MwxfcOTTL 

*), y?<0i&&£M8iLX}$%. Htt-WW 
XVfWm2tifi:&&Ti>. -< y 7 

[0037] -J5T. t- W0k*li. H^fc-f y? £tt 10 

US. h-? 1 0 2#&£^£x*;Mr-tt. h- 
-h'VUXCDMZmtii-t&ZblizX'), b-*10 2<0 
[00 38] Vl't.-h'Vl'Xtt-hJVUXb 

-Tfca^Tffifc&S. 20 

[0039] JjaoifcHBa^ttfrSfilfc. 4 y^num 

fi5-rS^fct>«rtgTfcSL, £t:7Ut-h'WXb\z 
- h>"C;PXOEpjDSI§^iSSi5-r5 Clfcti-oT t, «r&r 
*S. ftoT. 7Vb-hA;l^&tfb-WWX039J 
;MHfK>7-Wb- b/WX b b- F'WxaOttSni* 

#7 4 ;^xm y NcfTfc&**i4 4 y ?mi>m ttc 
&S<o-C\ 7^;^xpyyhST<o^feiftSi&"&R— 

-WMKLfc^fc&UL JJBUt^y^ttaiAtfSW*- 

v\, 40 
[0 04 0] C*7-7-f;^<0SitIS-a>SSfl^ 

a^xn. &mbLx#7xms.m^x^zw. wl 
m* y-7< )\>? b Lxnwm. mmtmmm<r>& 
m&ziii-&i>coTS>taitf7xm&.izfmzti&i> 

bh. 

[oo4i] 05 (a><±. ffim&9b. mmio 

Zffif&t&yy-yf^bVyfX (BM) 2bZffiltl 50 
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2^t^>fiyts« i ±tc. -eftgJHi'f y ^sstttc 
imitt-t&®mw8.mmL. -xgizmtxrv 

K-?£fT~>X®ft&jmm3ZBlR?& (05 

(b) ) . H» - ^MfiJ&feJl 3 «>»j£lcli . Xby 
rj— K o— /ua— K rt—a—h. X7V— 3— K 

t j vTa-hmvmwmtm^zb&TZ . mz 
[0042] mz. 7*h-?x?4zmnx%m&® 

9±.<r)®ffimizW-ym%ifioZblz£*). -7X9 

^tix^^mmsn^m^y^it^x (05 

(c) ) . ®mtsjm®3izm4 >?<tztit:m6 
(.mftztizm) b&4 y?{tztix^^m5 
(~?x?ztuz®ft) zmmz (05 (d> ) . 

[0043] *<D&. ^y^y'xy h*vjrF55J:9R 
(*) , G (g) , B (ff) tf*&fe<0>fy?iS:g!llifflj£ 
M3tttajL-r«feL (05 (e) K jgfc^fclE 
tT>f y?<0Sag£?TP. R* G. B<^)#fet«fe 
Ztl&&tt<DZbt:7 -f/^X^yhfcVHV ^<07 
-r ;l,^xi^^ y Hi# 9-7 -< b LXW^T h&ft 
x-bh. tti, -i j/x >y b^r^it Lx\t. m&*>v 
%—izi. ittbhwumxifrx-iz x 
\Tt>tiz>tf. ^-m<?>ir£i>imizm^&zbwx'$ 

i. ±tz&m-rz>4y?blxu. AyfV^tYftb 
ixm^z zbtfx-z h i>cDTt>tnmizmt>tihi>co 
xu%<. 4y?<nmmtbLx\±. zmimbhwt 
fflm^frn. r. g. Bo&wmizm&ztihm&x 

^ hMzm$Ltii>(r>ifflg&1}i2ti&. 

[ o o 4 4 ] ftwc. mmtztitefflmb tmxmt: 

mizj£txz<mmizmms*B&t& (05 
(f ) ) . z<7>®ftmmim3zwfczitz>tz&. 9m 
sh ytiwam (05 (c ) ) tzt3if&#&bim%z> 

tmymdmmx^h. 

[0045] at. *5BBK»T)mriEr*o"C. ± 

IB* 7-7 ^^<^3t^rffifc«^Sigji*ft5:06 
^fflV^TSiBB^*. |SS. 06tt>V^T05fc^^«i> 

<o\±. m5<vmtbmm<7>i>(?>iz-r. 

[0046] 06 (a)«. jB£BS9hXXHrCft« 

7=j«;?~?W?X1b 2r#tS ij7XWSi 1 Sr^-f . 
t-f. 77-y?Vh'J?X2^j£3*lfcMKl±fc:3fc 

?%%&ittmmmimmiBi. -m^tx7 

U^-^»ffoTWBil3»XW»-« (06 (b) ) . 

dco^Bia3<^^t(±. Xtryn-b. o-yPrj- 
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mmmim^h zktfx-% . m:i8£3*ts t^x-n n%< . zmmi*miz®£.zti& tcoxit^, t 

zmtfmmt lt«, asi±{cxA-.^t,u< 

[ 0 0 4 7 ] 7^ y 7 V h y ?X 2 fci OitftS «k 9&Ki5SI£JE&£U 7th'J VJMtX 0 

*tx4 >^*«iRL^v^fi[5 <#^fe«s«r) i&i&L [oo54j K^xwrncoK. mm<o*. x\m*) 

(16(c))). ZeMA V9i?x. -y Hv-y H 5 5 *■ B^ftlXIMi^tTo-r^klTfig^flMffl^llj^^S 

JBWtR. G. B<D&fe£-gfctfeL (06 -fr (06 ( e ) K ^fcIJ5tTSgfl8$r®j£ (06 

(d) ) . ^tKtT-f V^<05aS2rff3. 10 (f ) ) ^S. 0*h»/{;i3fcO^£^U 

[o 048 j zw->m%rtmizmmti&7 * a^^ti. h */«)%*>ftb9'<cg&£;hrt.& . i^c^a 

VX?4fcl/C«\ 7^y?vhy:?X2fc:J:6ii5fcgB J18i:LTHL *Bft*-r?\ f&afl^-rT&SV^fcft 

zvrn. 77v?^vv?x2\izm-hUftx<?>m!M bzwmmtmtm^xm££t:tex'*v?iz£'?x 

•thzttftsmx-hh. zcotubizr? >y ?•? b y ?x ttfc^u -eo&o i To^ro-tx. ei*jk^«t 

20 (jg#) <a«t 0 tB&v^nste^rr s-?x?4 $m a^xmz-Hmtozhnxbtiiimi^imx'&h. 

\>^ztmtt\,\ m&tzm^&4>?tL-at. [0055J ±fEo05av06owm. mx 

wmzmizm^z r t a^fig-ea o . ttzmw ms±izj y? ^^-tht^ffiwmm&m 3 tmt 

y?. vvvMyr&iz&m&Tbi. 20 ti^immtx^^^mitztuzim^ti-r. 

[0049] ^immT&m?&m°im%mm®jtL w&mxwi 1 ±£-y > ? £tt-£LT#7 ^ >v?*.\s 

mtLxn. 4y?'%&®.ttL. R^mmxteym *ybzmj&.Lxt>£\,\ z.ii*mi*mkL%tft>w. 

fefr? >jAm, x^^siig. i^y nyisig. h k x^r] mi\t. *$mmmxmi*imxb^x. ± 

X. ^<f-/H:^o-X x tfyl^x^/Hr/l-n— X& fckOT&S. ft. 07tCiJV^TH5fc^^)t><?5 

fc'O*;ku-X^gtt&&Ui*<0^!|^#W&*i a % H50>tfm:Pffittr«>t>«>*fi-*-. 

[00 5 7] 07 (a) l±3KSjgtt^a«l±fc:^y 

[0050] i*i^«BBB****t44*fcl!*:J: 9£ 30 ?tt£#t£|gSl 2 fcittftU 4 >9 Vs. y Hv„ H 

m&*mi^htzto\iz%mm (ssitjw) £jbv^> 5 5t«t o«»f 1 4 £ft-$--rsig£*u:i> 

£ 1 1 T5Tlg-CJ>l. . 3tWPJt l/CHL l?ni*Ri s tfrCfcS . ^IKUfctSWC. US 1 2«Wttt^f 1 

t*T5>Wfca*. ?^»MHMI. **3r>*IBfr 4£g«t£B!]g|5£$Ji!tU B.o|!l#**jir9-7.f** 

T-*yjmmmtftiim&T3>&. *t:ztit> ucmKh&njyivm&m^hizMzWLVbix 

itx&m-t&zkhx-zz. wz*~*7±M&t'<r>mi --y?LT®%izmfSfrhz}iVT'*hi)K wsm* 

tj. x vmftZit&izMzmwey&tzfm t {>x% . ^<r>^\,z\m^vx y tw--yr-r 

[0051] ztit><7imsMi zsts mmmii. itmizw 40 [ 0 0 5 8 ] *xmtzts\*x . mm. 1 2 {±3fc^atts« 

[0052] h tiT?T4 7'-?hv?xmL±.tz&i&ixi>&\'\ ^-r 

m&vm&'W-yteB : nizmfct2>zkiJ ! x'%&. [0059] ^%mzm\^tn>mm^ y? i4«i. 

[ 0 0 5 3 ] tt: . *0ycttS«Lh{C7*7 3tHa»X{il?Wra. ^v^id^^coetfflt «t oT@ftt 

X2^sE$iut0||2r^LTV^*^ ££07*5-y^vb S^y^TftS. WM£4 1 4fc tT«. i8tt>fy 

y^xtt. sftnrtg^iig«]£!B!ias:^«^ $>sv^i 50 yy-y K-f^ifctfiM^rflg-c* 1 ?. 
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xm.?m&m. -few. mkmrnffci-kn? 
i. 

[0060] m&ftt txit. ifimmm^mtmz 

AtttttkL T?V)V3hffl&. xtf 
[0061] #(C7 -< y h izWMM >9l 

4*mLi$k (H7 (b> > . &giz%ix&M>im 
-aT-f y?sr«ftu a?-? <i)V9*m&h (07 

(c) ) . *Otfc. ^^bTftHR8 
(07 (d) ) . 

[ 0 0 6 2 ] W 9-7 * rt^O^&fra^lRgl&fc:. 

X. H8MwaL=fcfl»feOTW-ft. H8tt*gOIHfllH: 

fcttS^f y h'Sy F 5 5fcS« (#7X«) 5 

3±IZJBf£$tL&#7 4 WlW>'h4 0 1 t<Dffl& 
i^ctmx. 08 (A ) {±4 >?iSx. >y K 7 K 5 5# 
#7 -f ^xv^ ^ hcoY*(6]fc:«{a:Tff tfiSLTV^ 
6*§££*U 08(B) {±>f y^ioc >y K7 H 5 5 
£#7 */k?xu;*yhoY:#|iqfcttLT«{tTftBL 
TV»4*afcjStf-. 08 (B) fc^idtc. 4> 
7 i^'x -y bA..y JJ 5 5 £#7 4 /W:?Xl^ y hOY^|6) 

izxixwmizmi&mvzM^ ^mmx-a. 

X^- ! JWmi lfciOXYSX-f-vS 2£ffittS 
Zb\,zX^htihif. ^?i/'x7K7K5 5JIS 

T'#7 ;P^xi/^ y h £JBj£-r&>t#> v Y*|6J«07 * 
;^xwyM§coiESIJ:'3t>>fy^> ? x-y Hvy K<9 

y^Scoffisi (yx^t-y^-) <7xtr£/h$< lxu 

[ o o 6 3 ] -e- ur. ^mmmxit. ms^x^ 
izsxfrtmittwtmmint. znwmmnmz 

JXiVfrt,* y^mm-tiZbizi*). 08<OJ:3^ 
fe«offi^^-yo*5-7^;^S:»«1-S. 

y^i6j (jx)v<rmmnb^ntn^\) oyj^ 

?jiU*>htfm-4Lb%&*oizm&L. x^rtfrj m 

H&SfefcSr&J^fc. BP*.. X^fafcRGBflSfetfi* 
xw< y MiHRQDttiM > ? tz X ~?XBf&Zti& (OX 

y?x&y <)V9*.\/xvy z t &m I 
w s^K. ^yYtrnztzmimmimz-tx. 

mL&com^zX^xatiH^tifz-f y?T'#7 4fV 
fx.VtyvZM&frh. ^bvt>&. •?/H-rtxlttiz 
i 0=&7 < tvmvx y h£>*fe£fi^ z b m* L 
\\ mm. 5®Offl*t^tJ:-?-etta}3;ta:l 5fli 

ottaM y?X'7 i)v?jLv*yv*T&m-hi%&. m 
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9fcjjcrj:3fc. 10ao^irC3oco-<y^ (©CM 
y? • ®o4 y? • oyt y? ) mz. i 

lUao^E-C. l@gc^iEi:{i^&^^ttC3o<0 

4 y? (0><o4 y? • y? • ®«o>f y^ ) 

Pat. 3E1S<^E. 4ElB<0^iE. 5®B 
<7>%&X'%>3m4y'?Z:imZ*kX. \r>or7 4)V9 
x.UXyh£Bf8.LX^«7)T$>&. 09#tf)<D~ 
Q\tz<rmmztff&t& y X;^^ttaj$ixjt>f y ? £ 

10 [0064]^. ±ffi* 7-7 ^ ;P^60«fe5!«lli. 0 
2<?)ROM6 7{C*Stt§ftT^S«fe$018l7'O^7A£ 

liC P U 6 6 ^JtHOTfcUfT $ . 
[006 5] C#7-7-r/kPcDM3tiWtO 01OJi. 
^5-7-f^?:SS3t-r&7t^a3tiW5:*-t7o- 
f-^-bTS>S. ^^T\ 7n-^-H5:#i{L=5:* { 

[0066] t-r. xfv/sifcfcw. isasi^ 

7-7-r;^cottJ*^. Sj§^-^&*7— 7^;^Srl 
20 oMt5. *7-7 4)V?ff)WSLb LXii 1 0 VG 
A. 12. 1SVGA, 14. lXGA^&O. Ztl 

h\±7A)V?x.\s*y\><7xk%% -mi. i>t<»ifflg 

A)V9x.V*yV£ftLXtf5--fh4 y^^ft. 
yX/W^cOlHia^O^y^ttaj*. S«t^>yH 

®v>4y?Bi\iimi>*<D#'j?%<-r&mw£L\,\ z 

30 <0idti!{j&r^^7-7-f^£0«IHfcl5tT. D 
X. .KOXx-yTSltiJV^TSBSLidfc-rs^^- 

y^^imm-mx'ht. tvmwmii*- 

#-Mz£*)AJiZti. WHZiiiiLtiy-y 4)V9<m 

mk^tmmm2^<nc p u 6 6 izm^tn . 

[006 7]^. Xf7 7"S2fc:fcv^T. #yX;i^5 
^y^tttUMS-ffl^-rs. #>fy^ttai 
j%M*t,vy{ y9^m&mi£*h-r&><r>4 y^ttaj 

fiai£fflv^-y (011) -HBBU -C-^ 01 1 

40 ts^- i a fr-r y rm&mmzmw-y *m?m. o . 

[0068]iJctC. Xf77S3fcfcV^> Xf77S 

vtftajmmuz%Zi;o£$m-t&. 4y?WX&.<r> 

mm±. mm. ±auc«tat. 7-ut-b^xi: 

X^L. 7"^b-FK;PXi:h-h^X<0Eplni^S?r 
50 mfES-PS-rSifctiOffoTfciV^ Ztlt><DJi 
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y^^asfctstasfc^-t iioizmm-&. m <ot\ .tifix-f yrs 1 • XT-/7S2*ftogm&c 



3-£&orC&£. id-ti^fcTrMA^xi^yhrt ry7*S 2 £ff L\\ tit.. ±j&X\m-$i 



[0070]&t. Xf-yrSSttt, X-f yrSl-C cO§£BTltoTt>«k^. *<o#£. ;*lfe«)I8l4. * 

MttZtvti*>y-7 * A**WWcEtT, WZ&kfte 7-7 4/l^gj§gfi-C<9#7-7 * JWWtfilKtF 

*iftt®tfCPlJ6 6liZmt>tli>. -tLT. CPU66 [0073] &(C. 01 0(C^L^7O-^-v-b<0X 

jMRflHWc*?*. RAM6 8lZffitt3*VC»6K&* Tv7£^X£*)mi<mWtZ>. N, ±120100) 

fMF-7>MI»tUU »S*fWi*£3;h. 7n-T*-h£IS1t?-SSfl»7W7A{i02ORO 

S <7)-C* * . i £ WBk#f-?H' t\t.&?4)V M 6 7 (ZEttStlT *) . C P U 6 6 cOfJ^OTtUtT 

laztih i B3«: 9<m y^ttstj*. u^b 20 [0074] c#/x/i^o>r y^ttat&oa&g&tfii 

^>y K+S^yXW^MWW)?-*, BP^>. * Xr>y7*S 2~S 30XWcoi»TB»f 

5-7 4/^£g^£fc*tc^&SS3§^fc:W-$-£ S. Xf^rs 2THU 4 y^ttiiiMgffl^-y* 

»t«r-^* { *Stt§ti.TfcO. MM-***?-?** [007 5] ftttWKUU 01 0<OXxy7-S2{ctJ^ 

^coaa^sgsnsst-E-^fflStWiSL^T-^** t-r. 4 >y k 5 5$-#7xa«fc:*r 

k»hj3*i&. zcmmg&izm-f&T-fii. ixx^nztsmnz^^-t^t,. 

mmtz£')^)t>wm:T-?i*t?-7 4>i>9(r)wm x*a»My**ttai3tf» mi uzm£o%&z5 

[0071] xf7Ts 6fc*jvvt, xf77s 30 _kj8L,fc-f y?ttfflftai5£»'*:$'-yT*s. 

$<utS!ii^frtJ:oT^7-7-f;^w«fe2rffa. Wh-WWXfct- WWXfcJWnrfS. 

*lc. xr«y 7*S7{c:Jt*. Af77S 1-C81RW:8 [0076]ifcfc. 54 v-fej'ihM93 1 0*X9X 

m>i)v~v ow&ttm&imvhifiSfrzwfct msuzatxYirmznim^^^ifi^. mmt 

*>. zexm*. mta* f-mm-^mffiztx t:&y4 y>w-ye>®&zm&t&. #7^ 

yiM&tGtfil. z.<rm&<7)ii7-? 4)V [0077 ] 1;^ ±fEtf>8fc74 vw-v 
*lifc3MtL*Vifcfl£tfc*6tt. Xx>yTS8{; 40 (>f >^ttaj«il^ffl^-y) ^flMU a 4>>f V^Ott 

jttf. Xr-y TS 8T1Js £#7-7 -f ;^OS JtJftS:*«>SAfW<l**ffi{c-?^TSlBBLTtJ< . 

afcSOM-*******!®*-*. ®i1-«.#7-7 ^ ;P [ 0 0 7 8 ] t-T . 0 1 1 WiCjjffiU?^ y^^- 

jtLTV^a3St{i»ijoaS<0#7-7^^S:S8}^ i<0fc&. ^U»g®fc:tJV^«. 54yK9->WQ 

[0 0 72] ft, 01OJC*-r7P-^^-bT«. # [007 9] <J:fc. -f y?itx y K7 HOffS«0/X 

yX;^£7)ttaift2rS!l^-5ie (Xr »7S 1 ) XV M^^<r>^TXW&Z1xizm%t: *)<?>4 >^tt 
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£C:-ei0!*:D<My?i!tai&i:tt. ii^ilS mMWcoJ y?(WUti&Z*#>Z<oiz. J4y 

Mymm&zf&ttf. a yMit&kiizx->x\t®$. w-ynwu£t:m^xi>vtiii&<7>mm8mizimb& 

[ o o 8 o ] t-r . rnmimt ix. tttufts-as^L [ o o 8 5 ] v±<?)mzix. *^-y f 5 5 ( r> • 5 

F^y Y<r#m.0)/X)W)o 5 (G) -55(B) O&/X;l/;&>£<Dll5]3*:D<0tt 

$mzx K>-mxt5< . «yGHrm. -jswkfc ^ttaaMc*^*. 01 o<oxx yrs3 ttjwc. 

[0081] act. -wait LTima^ o^ttaift^ h . 4 y^ttjBMwas^r&^-f y^ttat&oiag 

ftttTTM y?£tt*$-g\ yftftfyxm ft. IMLfzX ? t. fiigL&< t b«fett>6 

SLLtJBfiS?- £4 F>y F£)j@££ai5&t&. Zff)® A y^attHMim^X^^y F£JflV>SOT*>*ltf. 

£ fctJ 0. 4-P^yX^tiJttS-f ^ X-fyTS 1 . S 2<0Ig»ifr;b&<Tt>«J:V>#, *<7) 

twiftmt . >^*»»sfrr&>f y? f •/ fo«i j: asf^y YThotibAcowmffftmsmzmtx 

fc. 4yx;i.^s-f f «y h<Dmg.T~?\mwi i o o 8 1 ] (&/x;k<>>£cottaM y^oatsMHto 

JtF-y F£5 0ffl1f:>ory^LT*<0¥%ffiT£tf> 20 PS (ffiE) ] &t. 01 0<0Xx-yrS4OXSto 

fc. ^w^jffigT-^cogmffiMtiT^fflt^LTs ^xmrnth. znx^r^rs4X'^ ^xm^m 

[0082] 01 2fcL JJE«4o<oyX;M;:ovvc. ^-fe^^^^tiO^ltKL. f<^miCS^I# 

-< y^<oii5i<ottaiafc . y^j&W5xa«±t »taj-f tfBmmwimizjm-t& x o tss (a 

»^-S-f>'^K-yK0iiKOl8ffi2r^7±t7'a.y I) fctfoTHi. ^Oindr&mivc. 013-0 

4-5toyx;Ko-f y^ttttj&fc ■< yfYv vm^fi^t [ 0 0 8 8 ] 0 1 3\±Wl&W<7>^mft**ty\n- 

tkx-bh. zamts.it. 4icr>£j)W-m.m±.tzb ^-f-c&o. 0i4(i#ntai>f ^^^waa&e 

Sii:*<i?*>S. ftot. c:ft*>4o<9A£iI£13S£ SfiSt^btf&Cifcmiprf SfcA^-Cfc*. * 
i<OEHtt^tL-Cfi^OttaiMt*N-|,^ 30 fc. 01 514. m&4y? (&.T. WFvbk^ 

F y FOfega'-^t^ib&ftSCifc fc&£. C: 3 ) <OSS^»ffiS*^<O-fft*^L^0T**S. 

OMItWMIklWsifclC-*-*. [0089] £1*. 013<OX-f>y7SltfcVvt % 0 

[0083] z<7)$mm±m&x'tkztihz.tfr 14 (a) \iz^txo^. y x^^Attt § tut 

h. &4$&£#tf>S*:tf>t»4. ^57±tfiffi2ffl<7)A ^Affi^v H*fflV\ *<D^-y F*>#y:sOHCH-*4 

j^td y h-csaur xw m~>x. ±m<nx o Mm 5 yyxvkmm^ttt . ^yxjvb^nmzA y? *• 

mch;xiv*®mLtc<t%>. mmw/Xfrzm utas-r*. 014 (m <oj:3t^s. is 

JiSbteffiti^-fy^ttajfiox-^Srffiffl-r*^ s^tjtv. ^Jt*iascoyx;^*^ttaj§n^-Yy^ 
ft. **<vw^<ffiij£itzw3.£*mimmtzt5V& 40 p (m2<o>r>^sF) i>wmuzms. wzmwjy 

tttastm^mz^-th „ ^«o^«issj43oa ^aft®2<?5>fyi5'Sffc{iTOt*s{i-rcj>s. l*» 

icO/Xy^ffifflL-C^Sifc^OM^Lv^fc^x LW^ ISStJi. ^ y H$:i?J&tS|gtttaSP<Ofi 

f^ixs. sifitifi^ffl-rs^y^coffis^fcs wtfxisxmmztixit^ti'). nmmiff-ox^ 

mznm*>h<zgtft>$>ztmo*xi>%i\ ho^z^y^^mmtLxLtozt^h^. -r 

[ 0 0 8 4 j mz . St jM>6ti-c^& ?-f iihwmssx'j y?im®!7>®.mzmtx'% ^v^^ 

<0jgSfc±IBO«!fi||fc*^. 74 W^-y<oj@^t *>S. 01 4 ( b ) «Cl<DJ:3'S:^^LTiJ0. «■ 

ttm-tion/xwtznmwz *)<?>4 y^ttajft^ h y hvmmimtfBmimt-r tix\*t:*>. h y h 

#tf>6. =5rfc. *IgT*«)i9i:1-| > >f V^^tttUfi Nol • H-ybNo3 ■ KyhNo5 ■ K -y h N o 7 "C 

iowyx;k6>f><oiina^o^)ttai»T'j)oT. ^ «i«$its^i<7)>f yrmmmtzt*?. zk. h-/ 

-f>-yN-^-y<r)J:5t1^tcO-f y^cOttatirJi^V^ 50 hNo2 ■ F-y hNo4 ■ F-y hNo6 • K>ybNo8 
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-vmztihmicnj y?®i>w&b%ix\^\.\. i (b) yx^Ni~N8<o#yx/i*:*tiyt«£ 

ft. .1 it'li. 0 1 4 ( a ) 3 WSS^>y H S*l£ttaifI#?){£&:M 5 fiSl^S fc£yX^ 

8C^jrf^yK) £fflU£<rfc*>T#£. [0096] ZZX. 01 5<SD«fc 3fc&K>y h<7?f3¥ft 

[0090] <Kfc. Xr>y rS2\ZH\^X. 014 HtfXUT^&i^fcOVvC. *ftW&ffi£ffiVvCf&H)l 

(b) coxoz. m&4y?*tmmthztxtttfL -rs. flitr. xi-xsw, ^,xi=iojii 

LfcSW&gfilSffl^-ySr-fc^ (^JH^^7) nu x2 = 0//m. x3 = 7xtm, x4 = 3//m > x5 

TiSWK9« ^yX^^ttJUSiTJt^fiOlltai^^ = 5;um. x6 = 0//m > x7=7jum. x8 = 3;um 

ey^mimzmfctz. xh~>tit-th. zlx. sp^ov^^iookh 

[009 1] Xf7rS3tfcV^ > 014 10 z. ^ y KfcXx-yfc^ffiftSEJgfc lOOmm/st 

»ttffi£jjtt H 7 h Sr«iaj L . K >y b £-£fctt*8£ [ 0 0 9 7 3 & t*JW* t . y X;UN 1 LT 

-eoffiS^sm^Pfigfc'SrS. d<DfllT'»i, li. yX;PN 2 fctJt&$Jx& $.y?Zmmt LT 1 

F?hNo2&tfK<y KNo 6*<-#fifC^I>S»fi[ 0?o«y7#de 1 ayLtN 5 y^T-tttBfi^« 

■fc*-fKyMcffl£U MH» hNo22KXK«yh Ifrt*. £ o-TS-rfcti OyX/I^N 1 frfeotttftf y 

No6££trlM#BgS»<iMi:S-S. <r,IT\ ?£g&<aSt;2fi»3-frS<ri:#-C£&. ifiHHl 7 
-OTivCHi K y h £-&tf BtttStttBfc Lfc ( b ) . £>t. HWc. /X/IN 2 1 

BS^iiaa«^fcS»ffili^iXfc:|iRS$aSt«0-e *tt/Ctt0?u<r?#de 1 ay;*-l*\ yXfl/N3fc» 

mm. wmawr*M*t t )* *<wim 20 uii7^D»^de 1 ay §t. yx^N4t*rL 

[0092] &fc. Xr>y7-S4fc:fcV^T. 01 5tC^ {i5?o»/?#de 1 ay3l*\ yXA-N6fc*tl/m 

-tidfcBS«5Haa*^<0X^fi&#H-yh (RtaW 0?n^de 1 ayJt yX;l/N7tC^LTJ47 

ttfc3<«>S. ^Utt^ST'li. CCD^y^fci ?D^#de 1 ay?t yX^N8t«LT«3^ 

&m^T*ti?tL<&im} i >yh(On'b&-$#>t:. t n^We 1 ay Zit&X olz IX. yX^Nl~N 

h b . BW$ffltiLWt&}< yh (H'yhNol ~N o 8fc:*f LTfi^SftSttiBfl-f-OSt&ryM 5 >r*9M 
8) fc«tf&L mv^lt&i:. Bf«5?fiSt::*tt6# wd^^fctiOyX/l/Nl-NS^tttt^ 
b* >/ hOXl^aji, xl, x2. x3, x4, x yX^Nl— N8c0*«*^^)ttai 

5. x6, x7, x8fc&6. ZZX1±x2. x6»±ft >f y^$:B^fiSt*®$-frS^ fc^T^S. 
£0T$>3. 30 [0098] ^B&^&Stf? -r/l^xuy. 

[0093] Xx-/yS5tJ3V^T. Xf77S >'hcOY*[6jc7)'M:^fc:-^rrs«J:3t. A.. y KtKR 

c: ciTJi. ttai^-f s yy*mm-t>ztx. #»taM ai^jjet^^^/x^ ( yx;w i~n 8 ) s^tt 

y?zmtmizmfeitx^&. z<r>w&*4$yy 111*4 ysv/taHMMti/t. yx^Ni-N8Sri 

crMWmZ® 1 6RVm 1 7 S-fflV^T^Bff & . o<oyX/H¥i: i<oyX;MS^«cS:«iJ1ip-r&. Z o 

[00941016 nm^ottamm^^-th <nx -ft z t x. y 4 ^xu-y y y «DY^ripj«ott"t«fc# 

Y£.ftLXm-94$.y?X 1 3-z.htlh. Zcotitib. «■ [0099] *LX. ZZT#V>til>tliif4 S^iE 

yX;i^tDtaj^-fsy^2:38E-rs^fc*>*-C^-r. «LTiJ#. ^fnijv-y 4)V?ffim\,zmm-tZ>zt 

ft&m^Y^vvmrym&®m$:mm-z>zui.x*ti: m t-tz. hh^yxjuo^aimzn^b'oms.xm 

[0095] ztuzftL*mimmT\i. mi 7izm- wfe*-t&ztiz%&. &tz. mwmmimtis&im 

x oiz. &jX)viz.nLx**twm:94 sy^t-ttaj ff-cttai^'f nyyz-rt>ztTW&m.*mm-&z 

m^t^thZtirXZ #Ky t t,«rfigTJ)l.. Xl^ficoffSKll^^i^L 

oi^«:ff3C:t*«-C#S. ZZX. 017 (a) Ji's riJ^, XU&hm®imftXhZ>tZli±.3ie>£ 

9 A 5 y^«0ffl^ 8l±&y X;l, ( N 1 ~N 8 ) izft LX [01003 ^USJg@tfov \X ii. ±3fr£ d fctttB 

^^sitiL^^'f sy^-cttasm^tt^-rsifc*^ \yy*m&thzti,z£^m&4y90>m& 

mx*>h. otftfj $.y?wmm*. 024x0a: mwm-h<?>x'bhi>K zzxtmrnnmrnzfto 
\mw®7o<ry-®zmm-hi><r>xbh. tt:. 01 50 m&iz^xwmt&. ^msmmmvit. x^najt^ 



(15) ^2001-228320 
27 28 

§ . S8fcs^-«t o z&comw-w-y s-^rrs* 5- xi-isiat/Y^riBiwt y x:fr Y^ftoBS 

7-f/l^£»jaLTH4. «tX^r|6i<7)«3¥ IS. ^>y Ffc^fc<OX;fr[6]^<7)ffl**jEaEft (x**> 

3PftB#X;fr|6]fc:XUT Li 0 1 . BSSff hmtch&n [01043^7 KeM&fK: LXli. 0»*.tf. 

7jfr?x.l<xyhl l z4y7WA r )&LTl£\,\ m& V(V^?lzW<>I-t&mmE&Wtfc.ZtiX^S>. Z<r> 

i%$i2itz*imm : b&fre>b&. zz~c, x^risi wmEomMte. xufo<owmmizititx;x)Ub*t> 

te» HP^>. 7 < t\s?xU*yhft<7>M&im (Y^r[6|) £ftbh.&. ^■rS'EaL BPfe, ^ KfcSKfcOX 

A S^^fcWaWSOT**. 'fv^^SItt /k?xi^yhi05tfe^£#&L-cib£S*i£. Kbg 

Eli. 018fc^t\k3£7^ky-xU*>hrto^ (Y^l-r^L*) , BDt>. ^>/HtS«i:<0Y^r 

itfcJ:o-CX^rr&jfciJttS«3lfiM^XKCieHL-C ££#&LTS£$fl.&. />OK9teffl&B*i, 

H£-n>Sfe£J: | 3Rfrjk-C#. *fc7<*^xMyh ^H^-y <r ;kr-^Y;fr|p]OiMXfc:jEtTg£3fi. 

rt<OX^r|6]fct3V^T%^t>f y?£J©f T*fe«l£A7 S. ^<7)«k o^S^r^iS^ftfc^SilSi: (01 0 

<0fB£i£9JWC£S. OX-fy rS5) . KHU Hi 9(C7*-J:3fc;ft?-7 

[0101] Kfc^fc£ffl*rWfc±5£ ^«ff&mKIM (ai0mf77S6) . 

BiEfrlilt^&^^My^i&ttajL'CV^. Rgft" 20 [ 0 1 0 5 ] ffttlf . 12. lSVGA»*5-7^ 

^nzm&ttm^. xijficr>mm&m.<?)Xisi)<ig&zm 102. 5 jum. Y*[6j«MStryf-=3 0 7 . 

< tt»i>i Jt». #ttaM y ^»^7)^fig*>-x*[6jfc: 5 ^ nu x*r&icoH^a= 8 0 0 . YH$\<nmm.= 6 

XU£V>J:3(C#y:<>l4«CRfcitt*4 5 y^5:Slfl|-r6 0 0. Y:fcn6rr£>LJ;=2 4/*m s X=*^y|3&=3 

sMWfti. 0. SiWffi=2 7v<0r-^*^$ii^. 

[0 102] iW^^V&RViiy-y 4)V9<?m 01 9<0 ( a ) ~ ( f ) <DX olZJH?-? <)V9om& 

fe]<Kfc. 01Oe5XxyTS5~S6«Oiet-3^T tfftktl&. d^S-02OiO7O-f-v-h$-^HL^: 

tfc. fta&mAftSBgU Xf77S6-m^f [010 6] 02O£OXxyTSlfc:i3Vvc. c 

LTVK. ^^T«±. 01 9-02 l£fflV\ 12.1 -tlSXA*mBti:#3£tt. £*IUH19 (a) £S 

SVGAO#7-7-r/P?£i^6i§££0ifc:i:oT -$-*t«SrCJ>£. <Kfc. 02 0<9XT>/TS2Ci>VvC, 

§l<#tS. H. 01 9«. Ht««fc^x*|6i{c« XYXf-y*W7 VnsXMSBtttAbtlBBaEtt 

8.®tttf8®Ztttft>. &7 <()V9x.V*yhZim. 3fiT|pI (X*|6j) izx**yL%ifit>. &^>y KfrMfe 

CDHtai^f y?TttftLT»<tt?£vl,fcB , r&lK X 0>f >^»XjSn4ABXe<yf> ( 1 02. 5jum)«|C 

*l«llfcKgftS7-f;^x^^yh<r>fe{i5:v^^S IS*tettajLTV><. *tf>&. 02Otf)X-f yTS3£ 

fefc^rl)J:3t^fe$ni.. 02O«. itfc<o^5-7 fcwt\ x:firi6i<DB*& (800H*) VfkW&yiv 

4)V?<7M&m£7&ryu-+*t-yxhh. 02 1 *T«fiUssa»*ffl&*-*. 8 0 oa^^^feL^ 

tt. yx;wi»/i>coiiH]«>^o<ottaj»tiEa!)mfft<oii twes^ut^. xx-yrs4fcatf. ztixix** 

&ZiKt®X*>&. 40 ygo-f y^ttaJiW^{4»T-r&. £*lli01 9 ( b ) 

[0103] t-T. XT-yTS5^feV^T. Si^frfc fcw*tt«Tft6. 800H^S"«feL^oT 

m%tmi>y-7 s A4'aB9U3&&'C&r?tf>S£3 [0107] JJcfc, xf77S4 tt>v>T. Ift^SiXJt 

nrfc 0. -ec7)^7 ; -^{iSji^fr-r-^l'i: LT0 x^^y@is ( 30) fttiVx^^yLtilrSfriWe. 

2+<?)RAM68t:^$ix-CV^. #7-7 "tl.. ^oaR^OX^-r^^fToTwSrttfUf. 

-f^^^tt&t^t. {-QttH£*»&L£-r-?£ -yTSStJl^. S^$iuta!l^t* ( 24jum) 

MBjfeffr-7*rt*feM»aj"r. >I<?«iS^r-7';U »tY*i6j(cx YX^-^'^T £-f„ ^filiH 19(c) 

(Y^ifo^Ltt.) tiffljX)vmm)mz^ x^-v so 2x*+yB^y?ttajiW£?T3 (01 9 
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(d) ) . 2x*^yB##rrU:^ YtfifiitgfcgS 
3-fr(Hl9 (e) ) . 3A*v>B<7)4y7 

mammm (H19 <f > > . z^xoiztx3x 

tifc X * + y |sl&#fc'» t X df * V L &*> -> it t $ tl 
JW, £ft£?ittm?-7 4*?m&eafH<ilt 

[0 1 08] ft. #yXrt^&a4v?i>tiHJHiHl 0 
iMmt^h. &«CD^.-y TOMBS*. 02 1 

tts<7)xn$-iijE-rsjt46c7)ttaj^>f 5 1^20 1 0 

Wf -/ 7" S 4 OlgKtJ v ^TStzeB $ fix v o 
[0109] tm&?&*7-y 4)v?<r$m.<rm^ 

#Cfc. 01OOXx»/7"S8OISfcoVvcif3£r&. 
<tfm.<r>i) 5-7 SrSit-f £ fc¥>J5g3*u'y§£\ 

Xf y 7-S 1 (CM 0 . s^fr^^-t h . sm^ftz 

[0110] UrpCfcL 4-^TfS§LTV^7-7 4 
2. 1 SVGA<9#5-7-nk?a>£>14. 1 XGAtf) 

ijy-y 4)V9\,z^$i>i%&tt-$. 12. isvg 

A*>£ 1 4 . IX G A£^|g-rS*§£. i]y-7l )V9 

fcti. IgS&fr**. X^Bft7f=93^im < Y 
3f|S]tf>B8ie •y?-=279junu X;fr[S|C9B3l&= 1 0 
2 4 , Y^r|6jC5H^= 7 6 8. Y^fi-? t> Lfi= 1 
7. 5jum. X^r-v>lHlSc=4|s] v iSamJE=24vO 

[0 111] 12. lSVGAfcl4. IXGAOSjS 

3&zitm-&t. t-f. muz. j)=7-7 4)V9<m 
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30 

lt. j xMphn 1 o <r>A y 9 ttttifi^ms 

£fc*aj«f£*i4. ft#«fcl4, X^fflOBSt y?-£ 
Jt$£L7t*§3\ 12. lSVGAtlil02. 5/imt 
10 fcSOKttU 14. lXGATti9 3jumT*0. X 
2fffltf>B^tr <y^hS < JSt-aTl** . <r*UJX:fr|6KD 
M§»!)^<^->^£k5r^i-. B3HISa { &< : S:£.fc. 

iBrasatatfans^ a y?mi&txxwx*i» 
jyfvmx* ztitmm-hmtchtemmzx*) 

Mz. BS(i* { /h$<=fl:ofc^a. ««ffS:ffi<L 
fc*<LTV^4. <IWJ:dtB^i!0^»l&& J ^IE$fi 

<r>\mbti')<r>4 y?ttk&m*:$&£th0)T$>&. 

fe$r^5 ItflizU 7-7 4)\,9 <rM&&ft jZtTZ 
it^oZttffrb^tz. 022fcL * (R) fe<?) 
A y?BklHm.Ti>&. 12. 1SVGAH1 

4. lXGAt^Sg-rS^fcfclffVV ^y^RtJfJSS-M 
30 ^LTB*£«fef 6«7£@2 3fcitf-t. 023<?Dr 
i\mmW±2 7vT-ttai$iTJt«»F y hO^fiTft 
0. r 2 <iSaW£E2 4v-C0tai$tUt«»K ybc7)*g 

fc/h*<=Sf*. rifc r 2 fccora««. ri>r 

(±. 0o«tdtcli>i2t?i:S. itoiotHSlfl^ 

40 [0 113]JB3(c«BWiWaar*£i:fcaHL 

4. ±^LfcJ:dfcB«<B^Wtffv\ SX/Ufrm 
l@&^0<o^y^ttaiSliSS$<tS. ftf*«tctt. 

14.1 xGAt^H-rsigt. y^ttaiss^< 

02 4^-ridti 2. i svGAcvmsmtmtA 
yrvkim&x'A y?imiii l 2tihztiz%&<7)x\ m 
miztts-ztL&A yfmmfmkzixhA y?mt£ 
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m^wmzimtr?-y < >M&F&st,t%~>x i a, mm®. *y-y owmix. m&mmz% 

a. m^x. ztim±i-&t:Mzmm<?m&mmz &t&mwi>h. zzv. 02 5&1/02 6£#8&l 

mmco$m£®2 3<D£oiz$gi-th. <oohm$®iiwmtt%i>%\wz^x®mt 

®r)$miu&e>i2iz$&tix. Yvhfsnmimb s. m25n. *>?-y < w<o^$8Hz#^x$8i 

hnx-bh. z?i-&ztx\ 4 yrnutimt&mK* -r&mmiftwyx-ftTFixto*). ®26\±. * 

0 . wmvw&mgm&i: %&xo s zt# y-y < wnwmA x. wm.. mmm. mmmv 

•ess. znxdizjyttttiiim&gstthbfmjsm 10 ®®&*Lx^h. 025*^ 0 mmtm 

<r)Emi>%&t&£gtf$>9. $mfifflcD$mt:%-g.-t t&w. b&&ftTizt3^xiimi-t& i iiim&tft>& 

nz\tz**>iB\m$3zi- h-smfihz. *k zzt Kyx-fx-ht. 

\t. A*v>®mwm$itx^h. it:, im-t&m [ 0 1 1 7 ] *i\ mmmm&izti&t%&iz^x3t 

®Vvhcom&f3<V?mt:&<i-Z>t:it>Mt. x** Bfrt£. tty-y 4)\,?(T)W$Sz\t. VGA. SVG 

vm& i £g3-htiY!x\mm%-?. m$&.%>$&z a. xga^#&9. ztit>\mmwm*h%><r>x-h 

$&£ttmm h . iijjgSEJtesset & z t x-. 0 2 * . * lt . .r ft^iBs&atfii&s t fttcH^e >y ^> 

3+^Y*iPicD^3*sii<^5gACnj8gi;^6. ,r<7) j: 0 i>m%h. vt^x. mm®vm*ehzkk%h. ±&i 

izmmmmzh*?-? < fr?&w£th®&\t. x t:£oizwmmm%ht*it. 4 yrot&mzs&t? 

\>\ 20 w x*v>®&&T/§m&mcom)ji>$3&-rzzttf 

[01 14]SB4t. Ay-y BPt>H IFSU^. HP*^ H^SttfJSSS^-? * A^tHft 

BHMXtfffljt-fSifcfcjeaLT. ^y KoyX^O - A y^ttHi*. X*+>IIHk ifeQEMtf) 

ffiffl^B8&t/X*-[6jOX4fA'>'ffil5l* J ^&v:f:3&«#ff 3^3Sg-r4ii:*W*U^i0-C*>S. Attttlcli. 

Ml*. fiUtf. 01 9fc*tJ:ofc. $9-7 -fA* VGA <B*j&=64 0X4 80 ) -SVGA <HS» 

<OY^r|6)<DS$J:"9t>^VVs..yHS:fflV^^ ^ y H =800X600) -XGA (H^jR=l 0 24X7 6 

<0ffifflyXrt«ffl|±;&7-7 * A*©Ytf|flw>*3 i •) 8 ) OJ: o fcnHfaP£<fr&fcfl!v\ 4 y?ttiiJ»i 

t>*J>UH^9a8i: I/O**. .Ifiliiifefc&fflLSruif H^S*. -X^f a- >-HJSt*ii@JnS Mj&Eftfctt&3 

*firyXrt'**iM«gl/t8&. -ecoyX;Wi>/i>«>f y «<0tfc5. ft. B«rtT*«fcJ: <£#* -f y?£ 

7 fctttBStf&v^fc-f COidtc^^ fflv^S^tt. TOBfcW£>-f 4 y?ttaj*££/R:@ 

-7>f;^cDfiStiEtTyX;K7)ffiffl^H^g(i^-s 30 Sil/Ci>£. J>ttix4f-vy|llj&ta!l^EM02o&^ 

ta^tgi&S. *LT» MBWXWfcb*, Wfc. [0 118] mz. ijy-y <)V9<?>*HX (BffliM 

ms£g%*ih<r>X. *WcffWXrt^HWB«ilfc* ^«*>fXfcU. 10. 12. 1. 14. l^*>'fc"3> 

12. 1SVGA>K>14. lXGAfc^g X*|%amf*|ii*J»}6MWr*. Y;fr|6KDg£*< 

■r*«A, *M9T{-Hton*AX#*A<1i: $3iZti&i&&. ±3*L^J:d^a**^>y K*>WB 

7-f^^ox*ifocoif>fxt>^<^^ «fe<7)7t :imu\ xnftcrytM xij^ztLk 

fcfc^&Xtffio^^yiEBikJK&S. §^>fc. x*|6i<ox^^yffiSlt>SJe$^. HBa 

S . bh . ftftWtctt. BBW--f < fcff V W >- 

[0 115] Ci<7)J:o(=S?Jt*fmt!5rS^7-7^;^ ^tttB*5r^<t. x^y@jgc$-^< SJ^fcl 

0®IS:12. 1 SVGAA>4>14. lXGAKSOM- *** <f *. TO^X*5/Jn$<^S fcffVW 

Sk. ±Sw«J:3t«o*H7)S^ff*OT3fL4. -5- y^ttajJI^St. x=>f ^y@a^< t, 1«* 

LT. fr^tci5S$^SS)t^m=T 1 4 . 1XGAO *4^<1-h. ft.mm*lTlt%tz£<fttfl4y?i: 

*y-yj)V?&m&thz tx*mm%*y-y4fr JBn**£tt. TO-t^Xtra^-f^ y^ttH5ftSS/jN 

^5-S8ifC#SJ;3tc^l > . fcH^LTfcS, t>klix**>®®.k$m&&cr>2^ 

[0116] mmmwm^ £Lb&»4>^*»6J: 3 1 *3BeS*6«»tT«aW-*i k 

^smmy-y jti'fzmm'hizit. ty-y ov so [oi 1 9] 
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i»ittM x*m tmrnrnm^-y < )i>?zmrt&& =f-Mmzwm^tvfz=f-Mnmm^y v. sxMnma. 

isxi>&**)vx-*-<?mm,zbttT?!m£S:^ mzm^^ttfzwmnm.^ t>x-i>x<. & 

temmtfm-cb&w. kvua wmmnn ttmm^y ra> (02 7 < a > - ( d > ) . 

»jrko^«>. j- w/ a >m<ttm>mfflm< . * [0122]^ .tjBigjtf&ii-eji. * 5-7 < 

£g£-r&*§£. m-tz>4>?<?)mfrm.*yzg.-t 10 j^. ^^^ttaift*^si:. 

*fflSbTiK£fctt:x*hX&fBtvci,&i\ ifz-i [0 1 2 3 ] ±ETIi, 1 2. 1 SVGAfc 1 

o . *mtiBii-ci*. ^matiM * La»*L-a^**. nittfcte02 6 

AWftlcfcL feift££«< LfcWitfs 4 y^tttljafS [ 0 1 2 4 ] tit. JJKOttWTtMWaWP 

< U -JST. fcj§g£i£< LftlWitt. -fy^tt WSLtoF. 3HW»ii*LfcttlH«>*ir. fliitf. 03 

&®&tf&<%&£dliZX*r'r>®8i$:mt>-ttmzm 20 5 p^a«co^7-7 4 )V9 <t/WS. 

^iES2:*§<-ri.„ z(oumi,zxmi. mm-t&jy xmrw.) zm&i-hw&izi^x hmm^i 

Mrem%&&m&zftt&*7-y < wzmmT-z m&xh. ^y^o^^u^ybcr^^fii (y^) 

s«ot\ &mm<v$3zizttofflRvt:m&R~ymffl? <Dfymi,z&&0M >-7ifimw?& <t dKttaj^ s y 

S. ft. ^y^ttaJS^fbS-tf/SrVVIfci: [0 1 2 5] 02 813. ±M<7)iiy-y < fr9*Wh*L 

t>tiz> . [oi26]ii nmnaL i \5.*fy*ts:z<vmm 

[oi 20] jsuiwiat:, ^*>#7-7^?«ss 30 2ijy77nh | j7n > 3uhbh]£imk 8 

idwt«»a*frtRigLTtj<ikT. «a#fafck OHM. i6i^mi« i7«Ki*«. i8fct»A 

7-7 -f ;P*<o«S*OT$ivc «>, miOlzm te&to. l 9ttKAIL 2 OtiB^mffi. 2 l {i#7* 

i-*HIBtjW'Wt*9-7-f^*WB^*ii:i!^C SttL 2 2ttfiBHK. 2 3li*<r?!M Mte**. 5 

bO±#$-ffl< c fc *>^:V\ $ 4>fc. -f y?i/x y h's [0127] ^|tt<?)jg©<7)^5-?S^s^H3 0 
•yKOy^Kyf-fc^K**-* »i. ^7-7^;l/^5 3fcW|oJ»«2 4&J)iy«i^, 

^■cfto i k*«rKfcarD . -e^ts*. iia^eft* t:*trpii-4fflS2 1 ^rtfflt^^HS«ffi2 0^-7 h 

TJlitl&Ii^lir&Clt^-e^l.. 40 BS£Sffi2 0<0fiMtR. G, B^B«*«E9iJ-f & J: 5 

[0121] *^i-eo±§ , SrJfeKL^vOT fcffig^^TV^. 

"Cv ±IEII*i^!S$-<iiE*fcli^L^ iOfcitBjnrtg [ 0 1 2 8 ] $ £>lc. S« 1 , 2 1 0*h.-etW)rtMfc 

X'hh. mt\i. Fi:SKj:»ffitt^lES«i«d- USMR1 7, 1 9*«?ixTtJ'). ^it?r7b*y^ 

^<«B»S«TfcVH^L. tvm.tz.XY Zr—i?£Wm ZtWTZZ. SKI. 2 1 (VZti? HM/Mlc 

S^fc'W HO**8»5*Tfc X\>\ 4fc, «®3t«l 1 . 2 2*>'fi»$^TfcO. ffiaft^Dil 8 

ttifctoiaefc lt«. KumjE. sift d^^i^^i, 2i«mcmjw. 4^. 

ffl^^y^^'x yMtttii^tLTJi. V^«9>i,A 50 ^fel 8Sr^*v F3K2 3<OSii$2:^b3*S3t 
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[ 0 1 2 9 3 ffi. 15S&902 8X'\i. B M 2 M^Xg & *-*s a 

i>CT)T%< . miUZOBM 2ii, #|iilg«24tf>#5 [ 0 1 3 7 3 03 1 03 0 fc^ffi^^gS^ 



[ 0 1 3 0 ] £<0 i 5 ^r?BEa^^a^ffi««^St= [ 0 1 3 8 3 04>, 18 0 2{4±a<0jR^^BSrfiJ 
^Lfcl§&CDffl£03OJ}ie03 2£#iiLTfB8J|^ flJU:75 >y hrt*ftr?4X7WC* #8^-*-^ 



[ 0 1 3 1 3 03 0 tt, JbIS«?flta B H fl^a£: , 7- 18 0 2±Tli. * y 1 8 0 30»IB£fiS'C 

a. mmmt Lx<mm*tthmmmm!z}m #x%h. 1 9 0 2imwpm&t Lxm&tz t % 



[0 132] 0«K 180 lttSa&fteMfRMrdM 1 Ut^trnm^^za-YiifLXW^fiXti 

- h&ffit. mizmmm^T-m^mirtaij a. ttz. zn*-*- k 1 8 1 1 t=i±&«»ffi*- 1 

0. vmwm^-fmtxbLxmm* 904wm^tLX^h. 1 9 0 5ia>mm&mi 

troTI-^. 1802«r^^TW>fT. icO^Bffi 8 1 201'0T*J>&7n>y£— r-f X?<0}?APT£> 

7X^*m^MX- : JT-?mtP$&F:ZtLl. 180 [0139 3 1906«>f^-vU-n807TSaX 

3iiT -f 1 8 o 2±fc§ut£iifc3B)§£,'gffiiS 20 &*iSKfS£&st&ffl*si&Bare. mLbtuzmui 

fci 1 ?. f^7W 180 2±"C<0«BAA J ? > SMfi[ fcwm. ^?y'i7 h7-yy^l80 6fc:J:OT'J 

[01 333 180 4 {i F M (Frequency Modulation)^ [01403 Jbfetff$8J!!yiSB£>*— V^3>t jl- 

1 8 1 O^hSCIEIgfgg 18 12 tfy^f-^ L 1811 *^^mfc#Sti?«#MffllS5 1 8 0 1 fcJ: 

^ixe-^i80 5KiOTinswfc3SSi^s. ry [01413 t^yr^^^mm^imtLxmrn 

>?1806{i7-Krn* y^ ^-VTvl^yt* 30 -f£*§3\ jlfllHlMtettUCFAX&gfiaSl 808*» 

7r^>-5y^s. «^a<oaj7jJS*t LTffl ^A^L^^r^^syfs^souiiiasisoitJ:^ 

v^*i&. 5£<97W7Afcft->-C£«8UI3*U 7-y 1 8 0 

[01 34 3 18 07{iJ^T-^S-3l£«Wt:igffir>T 6fci OSfiHmt UTia*Sil*. 

\-ftth4t-vv-rx'. wmnmmwzmft, io 1 4 2 3 wmwt ixmtt&%&. 4* 

tix&L yTtissvm&timEmcm&wmcr) - i Jv-yi80 7tzX'>xmi£mL*). tmxttut 

laXOJ-fio. ^f-^^flSl 8 0 li^7'J 1 80 6fcl 

[01 353 18 08fcM*-yy-yi807Tg3R tdu Wm&k l/C{tS7j£;ft.£. =5:ik 7 r 'J 

^msf-^7r^-/s 'jse*. shirts*:? ss^<i«t L-c«tE-rs*§3\ 4*-*j»—iri 8 

r?5'5y©#fc^LT«'H-47T*5'5'J (FA 0 7fcJ:oTt^£*t;fcJIiSx--?Ji. SflfflUKl 80 1 

x) ^issfiarrfco. 9mt<My?yx-x®.m 40 t i oi«e«>rn^5AfcaoTa©»is*ifca. f 

tt& . 1 8 0 gtiai^S^Sti^^S^tSfi^ AX^gfiaJl 8 0 8£tf LTS®®l8fci*fI§*ia. 

«ftmeNW&«^««s«T»«. [ 0 1 4 3 3 *a % ±at^ffl#«^aji03 2^ 

[01 363 181 Olii/XrAT-o^i..*-?*-^ f «k 3 £4 >? y'i >y U >f 1 8 0 6 Sr^ftlCrt^ 

^-7-n^Aat/-e^ffi077*yir-v3y7-n^5 L^-ftffitLrt>J:<, i««^tt» AOiK-^^ 

A**Mt*7*y hat^S^^EI&rSROM^. J'h ttSriSto^itifsrtgfc^S. HHIc*iV^, 03 1 

SSEISiSS 1 8 1 2*»6n- H**ifcT7 , 'J ^-i/ a > PHM6t*f *«»fcMt. #fJW-*»»tftUT. * 

>*UT**. 1 8 1 Ui^Sffiffi^S^vy H«» [0144 3 WC-f y?S>x-/r*»l*3W> 

A7J-rS^---K- KTfti. 1 8 1 2I17D7 t-r-f Vtmt.tfihithltMzimZiihttil' 



XS«2 1tC|g»t^iX-C^Tt>avM02 9) . 



^smmxhi. 
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If, #ffl*fi*S&4 7 2 3 1 2 ES84740 l^t>tfrc&£. £*l&£r 



^.ssaM:ias±#5:^s^<fct,io<oiaftii^ [0151] &LmwLttmi<?>$m<?>&mtz&^x 

tmntlfr. 12^7 Kc7)^ffllifclSgUKSr4fcS TCBHtti-f y?-C*oTt,. gfflTStfbt, t<l±« 

tSUWtCKOSaWi^KlJtl-Cit^LfeJRfls 4tf&t>o£fljvvckg<, ®m§mm*tft5#fM y 

Sv^jsft. imizx *)otmmu£itLxm# u > i o i 5 2 i jo*t, snwfc#fex*;^-t 
? > s-Rtais-eT . *j^< t i> 1 o^ss^^js-rs . £ y9vmmm*^mmm^<vm$mr>x.*iv 
com>m^*:'vuxmit:-rhb. wft&vnz%&<0!&. 20 *?-t ixmntLtb&ztxmmmzm±i-it:ito. 

mmifi^htihffix. mz&mizmtuzmfc ( 4 y tutu y9<?MS&mf£tht#>. wmimx-mtL 

[0146] ^WN-;^JB«tf0iaWi^fc LTfcL *B LTi>Hx^u^-oEMHi^tl5tfc#^-t ioT>f 

*#f*3S4 4 6 3 3 5 9^BBae». ^4 3 4 5 2 6 2^ y?a«U SHJM ^tfttiti 3*1.6 EHM 

^43131 2A^mm\zw8£ixx\^h3&*im a y?zmm^-&Wr&i>*miizwmwrct>h. z.<r> 

tht. 3 t>lz@tit:sm£fto Z bifiX'Zh. Xo&fr&Jy?^ #131654-5 6 84 7 

[0 147]fE»^-yK<Ofl|ji!tfcL-Ctt. -B&D#BJBffl 6V^i#IBB60-7 1 260^^ffiKf^H$^«J:d 
«c»S8*iTV>*J:3*ttlfln, WS. 30 ^Hm^-h\mtt:iiMMlHzmit^mm 

mzmzfmtfmmt&mmizsmztixuzmjSLzm hx o%&mt vxi> *ww=«^ti4, ±ml 

*i-Z>Xm¥f%4 5 5 8 3 3 3^MB§. *ffl#f*SS ^fc*f bT&t>33&&iO»i. _k»U:R8M 

4 4 5 9 6 0 0^BBIli»«rfflV^jSt>*%BHt-&-*iX ^SrUff-T!. t><9T&& . 

s *><d-c&s. imtx. ^Lvw^msmftizttLx. [0153] im<m%frt>mf$.zti& 

gSKcrS*t§?lI85 9-12367 0^#^x*7l^ LTk&V*. Sfcfc. ^^i^XxA^tl^M^^KB 

§HS^S!Hfi8Ba59-l3846l^S^cfv^1g S^fcfciiffl'CI' ^fMHfcr^STn^ 
fctLXi>&\ 40 7^^1^ftL^Ktg*SEfl*\ *^BB^1ffi!«-S i i: t^: 
[0 148] $A>£. ^7-7-r;^S««ofeMifc:^ -?-LTE^«o6^^ro^7A5r^XxA^i 

xa. ±mtt:mmBizmr^tix^hXo^m.SM wruyvuz^xwfcth. 

^ 7 H<0ffl^i>-«i:t«l: ~>XZ<r>%& *mz?m*?. [0154] 

[oi49] jd^t. *7-7 <jumimm*mzm mizwtz>mazm< l. L^mmz^sm^y 

y?cr>£t&tfq&i l z%h3m&&m-y7?4 [0 15 5] tti^ fj=j~y ^;l/^<^gfcff 



^xmwtKtf. frfrz>ttiz±tnm&e>Hh®]£{t. 
mmitm&x^h. 



[0 150] it:^ *HBB<0*5-7^;^iSBS^ao 



3>T4- J ,Txm<n^-rti\,zi>mRm&x-$>& 
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40 
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[02 1 4Wffwaaimmitimm-hM 

[03 ] * ivf<mmm£.®.mzti&4 >? 

yi -y h^-y K<9ffiii£Srr0T&5 . 10 
[04 ] 4 V9Vx. >y h^y FS>t-*fc3ttll3:h.4* 

[05] ;^-7 4^<9l8®:fr3^0«£^Lfc0-e 

[06 1 *?-y 4 )v?<m&ffi&>-m*Ltzm~? 
$>&. 

[07] #y-y j wcommmco-m^LtimT 

[08 ] *mmWHZt$Vh4 yf&x. y h^y K 5 5 
t^5 3±),zmf&£tlh&7 <JV?X.V*>YA0l 20 

[09] 50<Offi^^lEt«J:-5-Cttai3n^l 5ffl<0tt 

0T&S. 

[010] #5-7^?£|^Sfci6<0lSj§iMfr£: 
[011] 'vy Kco#yX;K7)ttajft^«iaJi-S/v:*<7) 

[012] Ay^Yf h<7)®&k a vfrb&mmm 

30 

[013] *9fflfc>lHaftfr&9?f7 o-^- YX' 

[014] &otaM >?<?>mmm.z smmm^h^t 

h i k WJ»-6 fctf><D0T ft S . 
[015] &«3¥ H -y baB8*»fitra&*)rfftJtt 

*Lfe0TftS. 

[01 6] mmmfflWtttmwthiziMmx'b 
2.. 

[017] *wft<^mmm<n>mfflmr£*wm- 

&t:#><rmX'hh . 40 
[018] AVI^WmftSZy 4)V9*X'*VY 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention breathes out ink towards a substrate by the ink-jet head, and 
relates to equipment equipped with the light filter, the liquid crystal display, and this liquid crystal display the light-filter 
manufacture method for manufacturing a light filter, its manufacturing installation, and for liquid crystal displays by coloring 
each filter element. * 
[0002] 

[Description of the Prior Art] Generally, a liquid crystal display is carried in a personal computer, a word processor, a 
pachinko game base, an automobile navigation system, small television, etc., and need is growing in recent years. However, 
the price of a liquid crystal display is high and the demand to the cost cut of a liquid crystal display has become strong every 
year. 

[0003] In order for the light filter which constitutes a liquid crystal display to arrange each filter element, such as red (R), 
green (G), and blue (B), to constitute it on a transparent substrate and to raise display contrast to the circumference of each of 
these filter elements further, the black matrix (BM) which covers light is established. Moreover, on the coloring layer 
containing a filter element, an overcoat layer (protective layer) with a thickness of 0.5-2 micrometers it is thin of the 
improvement of smooth nature etc. from acrylic resin or an epoxy resin is formed, and the ITO (indium-tin-oxide) film of a 
transparent electrode is further formed on this. 

[0004] As a method of coloring the filter element of a light filter, various methods are learned from the former, and there are a 
staining technique, a pigment-content powder method, an electrodeposition process, print processes, etc. in these. 
[0005] After a staining technique applies the water-soluble-polymer material which is the material for dyeing on a glass 
substrate and carries out patterning of this water-soluble-polymer material to a predetermined configuration by the 
photolithography method, it is a method of obtaining the light-filter layer of three colors of R-G-B, by repeating the process of 
immersing and coloring this the stain, a total of 3 times per [ of every one each ] each color of R-G-B. 
[0006] A pigment-content powder method is the method of forming on a substrate the photopolymer layer which distributed 
the pigment, and forming the light-filter layer of R-G-B by repeating the process of obtaining a monochromatic pattern by 
carrying out patterning of this, a total of 3 times per [ of every one each ] each color of R-G-B. 

[0007] An electrodeposition process is flooding with the electropainting liquid which carried out patterning of the transparent 
electrode and entered [ electrolytic solution / a pigment, a resin, ] on the substrate, electrodepositing the 1st color (R), and 
electrodepositing the 2nd color (G) and the 3rd color (B) according to the same process, and it is the method of forming the 
light-filter layer of R, G, and B, and calcinating at the end. 

[0008] Print processes are printing the heat-hardened type resin with which the pigment's was distributed with offset printing 
per [ of every one each ] each color of R-G-B, and to a total of 3 times substrate, and hardening a resin after that, and are the 
methods of forming the light-filter layer of R, G, and B. 

[0009] In order to color three colors of R, G, and B, the point common to these methods needs to repeat the same process 3 
times, and is with a bird clapper at cost quantity. Moreover, it has the problem that the yield falls, so that there are many 
processes. 

[0010] The method of manufacturing a light filter using an ink-jet method is indicated by JP,59-75205,A, JP,63-235901 ,A, or 
JP,1-217320,A to compensate these faults. These methods inject the ink containing the coloring matter of three colors of R 
(red), G (green), and B (blue) on the substrate of light-transmission nature by the ink-jet method, dry each ink, and form the 
coloring picture section. By such ink-jet method, the large cost cut effect can be acquired with simplification of a 
manufacturing process possible [ forming each filter element of R G, and B at once ], and large. 

[001 1] When manufacturing a light filter with such an ink-jet method, in order to color each filter element each color of 
R-G-B, as three kinds of heads of the ** sake which breathes out the ink of each color of R-G-B are prepared and it is shown 
in drawing 33 , the distance between the filter elements of a light filter and the nozzle pitch of the above-mentioned head are 
made in agreement, and it is made to color each filter element. This is indicated by JP,9-300664,A. Since the pitch between 
the nozzles of the head to be used and the distance between the filter elements of a light filter are not in agreement, the pitch 
between nozzles and the distance between filter elements are made in agreement in JP,9-300664,A by leaning a head. 
Moreover, in order to perform this operation more efficiently, the method currently indicated by JPJ0-15 1766,A, i.e., the 
method of rotating a head and adjusting the degree of angle of inclination of a head, is applicable. 
[0012] 

[Problem(s) to be Solved by the Invention] In recent years, the various liquid crystal panels with which a size differs from a 
use are needed, and the light filter of many forms is also needed in connection with it. To be able to manufacture two or more 
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kinds of light filters in a low cost and a short time under such a situation is desired. 

[0013] Then, as a result of examining manufacturing two or more kinds of light filters from which the size of the size and 
filter element of a substrate, arrangement of the color of the number and a filter element, etc. differ using the above-mentioned 
conventional method, the invention-in-this-application person found out that the further improvement is desired in some 
respects. 

[0014] first, it takes the time which must adjust the degree of angle of inclination of a head whenever it changes the kind of 
light filter to manufacture by the above-mentioned conventional method, and this adjustment takes [ 1st ] fora long time -- 
obtaining -- ** Therefore, to improve this point is desired. That is, even if the kind of light filter is changed, it is desirable that 
the light filter of many forms can be manufactured more in a short time. 

[0015] If the mechanism in which the 2nd is made to rotate the angle of a head like above-mentioned before is established, the 
part cost goes up and it has been lengthened by the cost of the whole equipment. Therefore, to improve this point is desired. 
That is, it is desirable that the light filter of many forms can be manufactured easily, without being accompanied by cost rise. 
[0016] Thus, when manufacturing the light filter of many forms, even if the kind of light filter used as the candidate for 
manufacture is changed, there are few processes required for this housekeeping, and the method of moreover manufacturing 
easily by the low cost is desirable [ the time which housekeeping (setup of manufacture conditions) accompanying the change 
takes is short, and ]. * 
[0017] Moreover, a head and a substrate are made to scan relatively [ direction / of X ], as shown in drawing 34 as a method 
of manufacturing a light filter, the filter element of the direction of Y is colored so that it may become the same color, and the 
filter element of the direction of X (main scanning direction) has a method of manufacturing a light filter by coloring so that 
the adjoining color may turn into a mutually different color. This is indicated by JP,9-101412,A. According to this method, in 
order not to make in agreement the pitch between nozzles, and the distance between filter elements, it is thought that the time 
which housekeeping (setup of manufacture conditions) accompanying kind change of a light filter takes is short, and only the 
part also has few processes required for this housekeeping, and ends compared with the method by JP 9-300664 A or 
JP,10-151766,A. 

[0018] However, when the kind of light filter is changed into above-mentioned JP,9-101412,A, concretely, indicate, now are 
and there is how no manufacture conditions are changed in it. 

[0019] this invention is made in view of the actual condition of the above-mentioned conventional technology, and the 
purpose is offering the method the light filter of many forms being manufactured by the low cost. 
[0020] Moreover, other purposes are offering the method time which housekeeping (setup of manufacture conditions) 
accompanying the change takes being shortened, and the light filter of many forms being manufactured easily moreover, even 
if the kind of light filter is changed. 

[0021] Moreover, other purposes are offering the method a high definition light filter without color nonuniformity, color 

mixture, etc. being manufactured, even if the kind of light filter to manufacture is changed 

[0022] 

[Means for Solving the Problem] this invention for attaining the above-mentioned purpose breathes out ink from the 
aforementioned ink-jet head to the aforementioned substrate, making the ink-jet head with which two or more nozzles were 
arranged in the 1st direction of a simultaneously, and a substrate scan relatively [ direction / 2nd / which carries out an 
abbreviation rectangular cross / the 1st direction of the above, and ]. It is the method of manufacturing a light filter by 
coloring so that the filter element which adjoins each other in the 2nd direction of the above may serve as a mutually different 
color. The process to which horizontal scanning of the aforementioned ink-jet head and the aforementioned substrate is 
carried out relatively [ direction / 2nd ], The process to which vertical scanning of the aforementioned ink-jet head and the 
aforementioned substrate is carried out relatively [ direction / 1st ], The process which breathes out ink from the 
aforementioned ink-jet head, and colors the 1st light filter during the aforementioned horizontal scanning based on the data 
about the 1st manufacture condition, The process which changes the kind of light filter to manufacture, and the process which 
changes the manufacture conditions of the above 1st into the 2nd manufacture condition, and sets up the manufacture 
conditions of the above 2nd with change of the aforementioned kind, Based on the data about the manufacture conditions of 
the above 2nd, it has the process which breathes out ink from the aforementioned ink-jet head, and colors the 2nd light filter, 
the aforementioned manufacture conditions It is the thing of the conditions about the number of times of the ink discharge 
quantity per time from the aforementioned nozzle, and the aforementioned horizontal scanning, and the amount of the 
aforementioned vertical scanning. According to the width of face of the filter element of the light filter to manufacture, it is 
characterized by changing three manufacture conditions, the aforementioned ink discharge quantity, the aforementioned 
number of times of horizontal scanning, and the aforementioned amount of vertical scanning. 

[0023] Moreover, this invention breathes out ink from the aforementioned ink-jet head to the aforementioned substrate, 
making the ink-jet head with which two or more nozzles were arranged in the 1st direction of a simultaneously, and a 
substrate scan relatively [ direction / 2nd / which carries out an abbreviation rectangular cross / the 1st direction of the above, 
and ]. It is the method of manufacturing a light filter by coloring so that the filter element which adjoins each other in the 2nd 
direction of the above may serve as a mutually different color. The process to which horizontal scanning of the 
aforementioned ink-jet head and the aforementioned substrate is carried out relatively [ direction / 2nd ], The process to which 
vertical scanning of the aforementioned ink-jet head and the aforementioned substrate is carried out relatively [ direction / 1st 
], The process which breathes out ink from the aforementioned ink-jet head, and colors the 1st light filter during the 
aforementioned horizontal scanning based on the data about the 1st manufacture condition, The process which changes the 
kind of light filter to manufacture, and the process which changes the manufacture conditions of the above 1st into the 2nd 
manufacture condition, and sets up the manufacture conditions of the above 2nd with change of the aforementioned kind, 
Based on the data about the manufacture conditions of the above 2nd, it has the process which breathes out ink from the ' 
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aforementioned ink-jet head, and colors the 2nd light filter, the aforementioned manufacture conditions They are things, the 
conditions about the number of times of the ink discharge quantity per time from the aforementioned nozzle, and the & 
aforementioned horizontal scanning, and the amount of the aforementioned vertical scanning -- According to the coloring 
concentration of the filter element of the light filter to manufacture, it is characterized by changing two manufacture 
conditions, the aforementioned number of times of horizontal scanning, and the aforementioned amount of vertical scanning. 
[0024] Moreover, this invention breathes out ink from the aforementioned ink-jet head to the aforementioned substrate, 
making the ink-jet head with which two or more nozzles were arranged in the 1st direction of a simultaneously, and a 
substrate scan relatively [ direction / 2nd / which carries out an abbreviation rectangular cross / the 1 st direction of the above, 
and ]. It is the method of manufacturing a light filter by coloring so that the filter element which adjoins each other in the 2nd 
direction of the above may serve as a mutually different color. The process to which horizontal scanning of the 
aforementioned ink-jet head and the aforementioned substrate is carried out relatively [ direction / 2nd ], The process to which 
vertical scanning of the aforementioned ink-jet head and the aforementioned substrate is carried out relatively [ direction / 1st 
], The process which breathes out ink from the aforementioned ink-jet head, and colors the 1st light filter during the 
aforementioned horizontal scanning based on the data about the 1st manufacture condition, The process which changes the 
kind of light filter to manufacture, and the process which changes the manufacture conditions of the above 1st into the 2nd 
manufacture condition, and sets up the manufacture conditions of the above 2nd with change of the aforementioned kind, 
Based on the data about the manufacture conditions of the above 2nd, it has the process which breathes out ink from the ' 
aforementioned ink-jet head, and colors the 2nd light filter, the aforementioned manufacture conditions They are things, the 
conditions about the number of times of the ink discharge quantity per time from the aforementioned nozzle, and the 
aforementioned horizontal scanning, and the amount of the aforementioned vertical scanning -- According to the kind of light 
filter to manufacture, it is characterized by changing at least one manufacture condition of the aforementioned ink discharge 
quantity, the aforementioned number of times of horizontal scanning, and the aforementioned amount of vertical scanning. 
[0025] Moreover, this invention breathes out ink from the aforementioned ink-jet head to the aforementioned substrate, 
making the ink-jet head with which two or more nozzles were arranged in the 1st direction of a simultaneously, and a 
substrate scan relatively [ direction / 2nd / which carries out an abbreviation rectangular cross / the 1st direction of the above, 
and ]. It colors so that the filter element of the 1st direction of the above may serve as the same color. It is the method of 
manufacturing a light filter by coloring so that the filter element which adjoins each other in the 2nd direction of the above 
may serve as a mutually different color. The horizontal-scanning means to which horizontal scanning of the aforementioned 
ink-jet head and the aforementioned substrate is carried out relatively [ direction / 2nd ], The vertical-scanning means to 
which vertical scanning of the aforementioned ink-jet head and the aforementioned substrate is carried out relatively 
direction / 1st ], The 1st control means which control coloring operation which breathes out ink from the aforementioned 
ink-jet head, and colors the 1st light filter during the aforementioned horizontal scanning based on the data about the 1st 
manufacture condition, A change means to change the kind of light filter to manufacture, and a setting means to change the 
manufacture conditions of the above 1st into the 2nd manufacture condition, and to set up the manufacture conditions of the 
above 2nd with change of the aforementioned kind, It has the 2nd control means controlled to breathe out ink from the 
aforementioned ink-jet head, and to color the 2nd light filter based on the data about the manufacture conditions of the above 
2nd. They are things, the conditions concerning the number of times of the ink discharge quantity per time from the 
aforementioned nozzle, and the aforementioned horizontal scanning, and the amount of the aforementioned vertical scanning 
with the aforementioned manufacture conditions - According to the width of face of the filter element of the light filter to 
manufacture, it is characterized by changing three manufacture conditions, the aforementioned ink discharge quantity, the 
aforementioned number of times of horizontal scanning, and the aforementioned amount of vertical scanning. 
[0026] Moreover, this invention breathes out ink from the aforementioned ink-jet head to the aforementioned substrate, 
making the ink-jet head with which two or more nozzles were arranged in the I st direction of a simultaneously, and a 
substrate scan relatively [ direction / 2nd / which carries out an abbreviation rectangular cross / the 1st direction of the above, 
and ]. It is the method of manufacturing a light filter by coloring so that the filter element which adjoins each other in the 2nd 
direction of the above may serve as a mutually different color. The horizontal-scanning means to which horizontal scanning of 
the aforementioned ink-jet head and the aforementioned substrate is carried out relatively [ direction / 2nd ], The 
vertical-scanning means to which vertical scanning of the aforementioned ink-jet head and the aforementioned substrate is 
carried out relatively [ direction / 1st ], The 1st control means which control coloring operation which breathes out ink from 
the aforementioned ink-jet head, and colors the 1st light filter during the aforementioned horizontal scanning based on the 
data about the 1st manufacture condition, A change means to change the kind of light filter to manufacture, and a setting 
means to change the manufacture conditions of the above I st into the 2nd manufacture condition, and to set up the 
manufacture conditions of the above 2nd with change of the aforementioned kind, Based on the data about the manufacture 
conditions of the above 2nd, it has the 2nd control means which control coloring operation which breathes out ink from the 
aforementioned ink-jet head, and colors the 2nd light filter. They are things, the conditions concerning the number of times of 
the ink discharge quantity per time from the aforementioned nozzle, and the aforementioned horizontal scanning, and the 
amount of the aforementioned vertical scanning with the aforementioned manufacture conditions - According to the coloring 
concentration of the filter element of the light filter to manufacture, it is characterized by changing two manufacture 
conditions, the aforementioned number of times of horizontal scanning, and the aforementioned amount of vertical scanning. 
[0027] Moreover, this invention breathes out ink from the aforementioned ink-jet head to the aforementioned substrate, 
making the ink-jet head with which two or more nozzles were arranged in the 1st direction of a simultaneously, and a 
substrate scan relatively [ direction / 2nd / which carries out an abbreviation rectangular cross / the 1st direction of the above, 
and ]. It is the method of manufacturing a light filter by coloring so that the filter element which adjoins each other in the 2nd 
direction of the above may serve as a mutually different color. The horizontal-scanning means to which horizontal scanning of 
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the aforementioned ink-jet head and the aforementioned substrate is carried out relatively [ direction / 2nd ], The 
vertical-scanning means to which vertical scanning of the aforementioned ink-jet head and the aforementioned substrate is 
carried out relatively [ direction / 1st ], The 1st control means which control coloring operation which breathes out ink from 
the aforementioned ink-jet head, and colors the 1st light filter during the aforementioned horizontal scanning based on the 
data about the 1st manufacture condition, A change means to change the kind of light filter to manufacture, and a setting 
means to change the manufacture conditions of the above 1st into the 2nd manufacture condition, and to set up the 
manufacture conditions of the above 2nd with change of the aforementioned kind, Based on the data about the manufacture 
conditions of the above 2nd, it has the 2nd control means which control coloring operation which breathes out ink from the 
aforementioned ink-jet head, and colors the 2nd light filter. They are things, the conditions concerning the number of times of 
the ink discharge quantity per time from the aforementioned nozzle, and the aforementioned horizontal scanning, and the 
amount of the aforementioned vertical scanning with the aforementioned manufacture conditions -- According to the kind of 
light filter to manufacture, it is characterized by changing at least one manufacture condition of the aforementioned ink 
discharge quantity, the aforementioned number of times of horizontal scanning, and the aforementioned amount of vertical 
scanning. 
[0028] 

[Embodiments of the Invention] Hereafter, 1 suitable operation gestalt of this invention is explained in detail with reference to 
an accompanying drawing. 

[0029] [Outline of light-filter coloring equipment] Drawing 1 is the schematic diagram showing the composition of 1 
operation gestalt of the manufacturing installation 90 of a light filter. In drawing 1 an equipment stand and 52 5 1 XYtheta 
stage on a stand 51, The light-filter substrate by which 53 is set on the XYtheta stage 52, Each ink-jet head of R(red) 
-G(green) -B (blue) for the light filter by which 54 is formed on the light-filter substrate 53, and 55 drawing a light filter 
(coloring), 56 is a camera incorporating the line sensor and can detect the impact position of the ink from each head. 
Moreover, it is detectable whether a non-regurgitation nozzle exists in each head by reading the drawing pattern or each 
colored filter element in the ink breathed out on the substrate. 57 processes the data incorporated with the camera 56, and the 
image processing system which inspects existence, an impact position, etc. of a non-regurgitation nozzle, the controller by 
which 58 controls operation by the whole light-filter manufacturing installation 90, the teaching pendant (personal computer) 
with which 59 has the display and the input section (control unit) of a controller 58, and 60 show the keyboard which is the 
control unit of a personal computer 59. 

[0030] Drawing 2 is the block diagram of the control controller of the light-filter manufacturing installation 90 of this 
operation gestalt. A personal computer 59 functions as an I/O means of the control controller 58, and a display 62 displays 
unusual information, such as existence of the advance situation of manufacture, and the abnormalities of a head. Moreover, a 
control unit 60 directs operation of the light-filter manufacturing installation 90 etc. 

[003 1] A controller 58 controls operation of the light-filter manufacturing installation 90, and an interface 65 delivers data 
between a personal computer 59 and a controller 58. While ROM which has memorized the control program for CPU by 
which 66 controls the light-filter manufacturing installation 90, and 67 operating CPU, and 68 are used as a work area of CPU 
and memorizing various data RAM for memorizing the information (regurgitation driver voltage, the number of times of a 
scan, the amount of vertical scanning, etc.) about manufacture conditions, The regurgitation conditional-control section for 70 
controlling the regurgitation of the ink into each filter element of a light filter, It connects with the controller of 4 and the 
stage control section for 71 controlling operation of the XYtheta stage 52 of the light-filter manufacturing installation 90 and 
90 show the light-filter manufacturing installation which operates according to the directions. 

[0032] [Explanation of an ink-jet head] Drawing 3 is drawing showing the structure of the ink-jet head 55 used for above 
light-filter coloring equipment 90. Although three ink-jet heads 55 are formed in drawing I corresponding to three colors of 
R, G, and B, since these three heads are the same structures, respectively, drawing 3 shows them on behalf of one of these 
three heads. 

[0033] In drawing 3, outline composition of the ink-jet head 55 is carried out from the heater board 104 which is the substrate 
in which two or more heaters 102 for heating ink were formed, and the top plate 106 put on this heater board 104. Two or 
more deliveries 108 are formed in the top plate 106, and the liquid route 1 10 of the shape of a tunnel which is open for free 
passage to this delivery 108 is formed behind the delivery 108. Each liquid route 1 10 is isolated with the next liquid route by 
the septum 112. Each liquid route 1 10 is connected common to one ink liquid room 1 14 in the back, ink is supplied to the ink 
liquid room 1 14 through the ink feed hopper I 16, and this ink is supplied to each liquid route 1 10 from the ink liquid room 
1 14. 

[0034] Alignment of the heater board 104 and the top plate 106 is carried out, and they are assembled by state like drawing 3 
so that each heater 1 02 may come to the position corresponding to each liquid route 1 1 0. In drawing 3 , although only two" 
heaters 102 are shown, the heater 102 is arranged one [ at a time ] corresponding to each liquid route 1 10. And in the state 
where it was assembled like drawing 3 , if a predetermined driving pulse is supplied to a heater 102, the ink on a heater 102 
boils and a foam is formed, and ink will be extruded by the cubical expansion of this foam from a delivery 108, and it will be 
breathed out. Therefore, by controlling the driving pulse added to a heater 102, it is possible to adjust the size of a foam and 
the volume of the ink breathed out from a delivery can be controlled free. 

[0035] The [control method of ink discharge quantity] Drawing 4 is drawing for explaining how changing the power applied 
to a heater to this appearance, and controlling the discharge quantity of ink. 

[0036] With this operation gestalt, in order to adjust the discharge quantity of ink, it is made as [ impress / two kinds of 
constant-voltage pulses / to a heater 102 ]. As it is indicated in drawing 4 as two pulses, they are a preheating pulse and a 
main heat pulse (only henceforth a heat pulse). A preheating pulse is a pulse for preceding actually carrying out the 
regurgitation of the ink, and warming ink to predetermined temperature, and is set as the value shorter than the minimum 
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pulse width t5 required in order to carry out the regurgitation of the ink. Therefore, ink is not breathed out by this preheating 
pulse. A preheating pulse is added to a heater 102 by raising the initial temperature of ink even to fixed temperature for 
always making regularity ink discharge quantity when carrying out the seal of approval of the behind fixed heat pulse. 
Moreover, even when the temperature of ink is adjusted beforehand and the same heat pulse is impressed by adjusting the 
length of a preheating pulse conversely, it is also possible to change the discharge quantity of ink. Moreover, it also has the 
work which brings forward the time standup of the ink regurgitation when impressing a heat pulse, and improves 
responsibility by warming ink in advance of impression of a heat pulse. 

[0037] On the other hand, a heat pulse is a pulse for making ink actually breathe out, and is set up for a long time than the 
minimum pulse width t5 required for the ** sake which breathes out the above-mentioned ink. Since the energy which a 
heater 102 generates is a thing proportional to the width of face (impression time) of a heat pulse, it can adjust the variation in 
the property of a heater 102 by adjusting the width of face of this heat pulse. 

[0038] In addition, the interval of a preheating pulse and a heat pulse is adjusted and it becomes possible also by controlling 
the diffusion state of the heat by the preheating pulse to adjust the discharge quantity of ink. 

[0039] The discharge quantity of ink is possible also for adjusting the impression time of a preheating pulse and a heat pulse, 
and possible also by adjusting the impression interval of a preheating pulse and a heat pulse so that the above-mentioned 
explanation may show. Therefore, it becomes possible by adjusting the impression interval of the impression time of a 
preheating pulse and a heat pulse, a preheating pulse, and a heat pulse if needed to adjust the responsibility to the impression 
pulse of the discharge quantity of ink, or **** of ink free. When coloring a light filter especially, it is desirable to carry out 
the abbreviation homogeneity of the coloring concentration (depth of shade) between each filter element and within one filter 
element, therefore it may control by the meaning which suppresses generating of color nonuniformity to make the same ink 
discharge quantity from each nozzle, if the ink discharge quantity for every nozzle is the same, since the amount of ink driven 
into each filter element will also become the same -- the coloring concentration between filter elements -- abbreviation - it 
can do identically Moreover, the nonuniformity within one filter element can also be reduced. Therefore, what is necessary is 
just to control the above-mentioned ink discharge quantity to adjust the ink discharge quantity for every nozzle identically. 
[0040] [Manufacturing process-** acceptance layer type of a light filter] Drawing 5 is drawing for explaining an example of 
the manufacture method of the light filter in this operation form. In this operation form, although the glass substrate is used as 
a substrate 1, if it has required properties, such as transparency as a light filter for liquid crystal, and a mechanical strength, it 
will not be limited to a glass substrate. For example, a plastic plate is also applicable. 

[0041] ■ drawing 5 - (-- a --) -- a light transmission -- the section -- nine shading « the section -- ten -- constituting -- black « 
a matrix -- (-- BM --) -- two -- having had -- a glass substrate -- one -- being shown . In addition, this black matrix 2 is not 
necessarily needed. First, on the substrate 1 in which the black matrix 2 was formed, in itself, although it is lacking in ink 
receptiveness, while parent ink is formed under a certain conditions (for example, optical irradiation or optical irradiation, and 
heating), the resin constituent which has the property hardened under a certain conditions is applied, it prebakes if needed, 
and the resin constituent layer 3 is formed ( drawing 5 (b)). in addition, the methods of application, such as a spin coat, a roll 
coat, a bar coat, a spray coat, and a DIP coat, can be used for formation of this resin constituent layer 3, and it is not 
especially limited to it. 

[0042] Next, the portion 6 (exposed portion) which was made to form into parent ink a part for the resin layer by which a 
mask is not carried out ( drawing 5 (c)), and was formed into parent ink by the resin constituent layer 3, and the portion 5 
(portion by which the mask was carried out) which is not formed into parent ink are formed by performing pattern exposure in 
the resin layer on the light-transmission section 9 using a photo mask 4 ( drawing 5 (d)). 

[0043] Then, from the ink-jet head 55, the ink of each color of R (red), G (green), and B (blue) is breathed out in the resin 
constituent layer 3, it colors ( drawing 5 (e)), and ink is dried further if needed. In addition, the thing of the portion colored 
each color of R, G, and B is called filter element, and this filter element is a portion which functions as a light filter. 
Moreover, although the method by heat energy or the method by mechanical energy is held as an ink-jet method, any method 
can be used suitably. Moreover, as ink to be used, especially if it can use as an object for ink jets, it is not restricted, and as a 
coloring matter of ink, what suited the transparency spectrum required of each pixel of R, G, and B is suitably chosen from 
various colors or a pigment. 

[0044] Subsequently, optical irradiation or optical irradiation, and heat-treatment are performed, the colored resin constituent 
layer 3 is stiffened, and a protective layer 8 is formed in the front face if needed ( drawing 5 (Q). In order to stiffen this resin 
constituent layer 3, different conditions from the conditions in previous parent ink-ized processing ( drawing 5 (c)), for 
example, the light exposure in optical irradiation, are enlarged, heating conditions are changed, or the method of using optical 
irradiation and heat-treatment together can be adopted. 

[0045] Next, the manufacture method which application with this operation gestalt is possible, and is different from the 
manufacture method of the above-mentioned light filter is explained using drawing 6 . In addition, in drawing 6 , the thing of 
drawing 5 and a same sign puts the thing of the member of drawing 5 , and said division material. 

[0046] Drawing 6 (a) shows the glass substrate 1 which has the black matrix 2 which are the light-transmission section 9 and 
the shading section. First, the resin constituent which can harden by optical irradiation or optical irradiation, and heating on 
the substrate I in which the black matrix 2 was formed, and has ink receptiveness is applied, it prebakes if needed, and the 
resin layer 3 is formed ( drawing 6 (b)). The methods of application, such as a spin coat, a roll coat, a bar coat, a spray coat, 
and a DIP coat, can be used for formation of this resin layer 3, and it is not especially limited to it. 

[0047] The resin layer 3 of the portion shaded by the black matrix 2 next, by performing pattern exposure beforehand using a 
photo mask 4 The part 5 (non-coloring part) which is made to harden a part of resin layer 3, and does not absorb ink is formed 
( drawing 6 (c)), each color of R, G, and B is colored at once using the ink-jet head 55 after that ( drawing 6 (d)), and ink is 
dried if needed, ' 
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[0048] What has opening for stiffening the shading portion by the black matrix 2 as a photo mask 4 used in the case of this 
pattern exposure is used. Under the present circumstances, in order to prevent the color omission of the coloring agent in the 
portion which touches the black matrix 2, it is required to give comparatively much ink. Therefore, it is desirable to use the 
mask 4 which has opening narrower than the width of face (shading) of the black matrix 2. As ink used for coloring, it is 
possible to use a pigment system and a pigment system, and liquefied ink and solid ink are usable. 

[0049] If it has ink receptiveness and can harden as a resin constituent which is used with this operation form and which can 
be hardened by one [ at least ] processing of optical irradiation or optical irradiation, and heating, either will be usable and a 
cellulosic or its denaturation objects, such as for example, an acrylic resin, an epoxy resin, silicon resin, 
hydroxypropylcellulose, a hydroxyethyl cellulose, a methyl cellulose, and a carboxymethyl cellulose, etc. will be mentioned 
as a resin. 

[0050] In order for these resins to advance crosslinking reaction with light or light, and heat, it is also possible to use an 
optical initiator (cross linking agent). As an optical initiator, dichromate, a screw azide compound, a radical system initiator, a 
cation system initiator, an anion system initiator, etc. are usable. Moreover, these optical initiators can be mixed or it can also 
be used combining other sensitizers. Furthermore, it is also possible to use together photo-oxide generating agents, such as an 
onium salt, as a cross linking agent. In addition, in order to advance crosslinking reaction more, you may heat-treat after 
optical irradiation. 

[0051] The resin layer containing these constituents is very excellent in thermal resistance, water resistance, etc., and can bear 
enough the elevated temperature or washing process in a back process. 

[0052] Moreover, as an ink-jet method used with this operation gestalt, the bubble jet type which used the electric 
thermal-conversion object as an energy generation element, or the piezo jet type using the piezoelectric device is usable, and 
coloring area and a coloring pattern can be set up arbitrarily. 

[0053] Moreover, although this example shows the example by which the black matrix 2 was formed on the substrate, even if 
formed on a resin layer after [ after this black matrix's forming the resin constituent layer which can be hardened ] coloring, 
there is especially no problem and the gestalt is not limited to this example. Moreover, although it is desirable to form a metal 
thin film by the spatter or vacuum evaporationo on a substrate I , and to carry out patterning according to a FOTORISO 
process as the formation method, it is not limited to this. 

[0054] Subsequently, only heat treatment performs optical irradiation and heat treatment, and only optical irradiation stiffens 
the resin constituent which can be hardened ( drawing 6 (e)), and forms a protective layer 8 if needed ( drawing 6 (f))- In 
addition, hin drawing nu shows luminous intensity and, in heat treatment, heat is applied instead of the light of hnu. Moreover, 
it is usable, if it can form, using the 2nd resin constituent an optical hardening type, a heat-curing type, or light-and-heat 
combined use type as a protective layer 8, or it can form by vacuum evaporationo or the spatter using inorganic material, it 
has the transparency at the time of considering as a light filter and a subsequent ITO formation process, an orientation film 
formation process, etc. can be borne enough. 

[0055] In addition, in above-mentioned drawing 5 and the example of drawing 6 , although the case where the resin 
constituent layer 3 for receiving ink is formed on a glass substrate is explained, this invention is not limited to this, but on the 
direct glass substrate 1, may give ink and may form each filter element. This is explained below, referring to drawing 7 . 
[0056] [Manufacturing process-** acceptance layer loess type of a light filter] Application with this operation gestalt is 
possible for drawing 7 , and the manufacture method of the above-mentioned light filter shows the different manufacture 
method. In addition, in drawing 7 , the thing of drawing 5 and a same sign puts the thing of the member of drawing 5 , and 
said division material. 

[0057] Drawing 7 (a) forms the septum 12 which has ** ink nature on the substrate 1 of light-transmission nature, and shows 
the process which gives hardenability ink 14 by the ink-jet head 55. In this invention, a septum 12 is a member prepared in 
order to prevent the color mixture of the ink of a color which forms the crevice which receives hardenability ink 14, and is 
different between adjoining light filters. Although a septum 12 can carry out patterning for example, of the photosensitive 
resist and can form it easily, it can also make this septum serve a double purpose with a black matrix or a black stripe, and 
should just carry out patterning of the black resist in that case. 

[0058] In this invention, although a septum 12 may be directly formed on the light-transmission nature substrate 1, you may 
form on the substrate, for example, the active-matrix substrate which produced the TFT array, in which the layer which has 
other functions if needed was formed. In order to raise the diffusibility of hardenability ink in any case, you may perform a 
certain surface treatment to a light-filter forming face front face. 

[0059] The hardenability ink 14 used for this invention is ink hardened by optical irradiation, heat treatments, or these 
combined use. As hardenability ink 14, liquefied ink and solid ink are usable, and both a pigment system and a color system 
can be used. In ink 14, the resinous principle hardened by optical irradiation, heat treatments, or these combined use, color 
material, the organic solvent, and water are contained. 

[0060] As a hardening component, a commercial resin and a commercial curing agent can be used and, specifically, an acrylic 
resin, an epoxy system resin, melamine resin, etc. are used suitably. 

[0061] After giving hardenability ink 14 at ** to a filter element ( drawing 7 (b)), dryness processing is performed if needed, 
by optical irradiation, heat treatments, or these combined use, ink is hardened and a light filter is formed ( drawing 7 (c)). 
Then, a protective coat 8 is formed if needed ( drawing 7 (d)). 

[0062] The coloring method at the time of coloring [the outline of the coloring method of a light filter], next each filter 
element is explained referring to drawing 8 . Drawing 8 is drawing showing the relation between the ink-jet head 55 in this 
operation form, and each filter element 401 formed on a substrate (glass plate) 53, drawing 8 (A) shows the case where the 
ink-jet head 55 is mostly located in the direction of Y of each filter element at parallel, and drawing 8 (B) shows the case 
where lean the ink-jet head 55 to the direction of Y of each filter element, and it is located. In addition, as shown in drawing 8 
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(B), although the ink-jet head 55 is relatively performed to the direction of Y of each filter element when specified quantity 
****** leans the XYtheta stage 52 by the stage control section 71 with this operation form, you may lean the ink-jet head 55. 
Moreover, with this operation form, in order to form each filter element in two or more **** ink, the distance between the 
nozzles of an ink-jet head (nozzle pitch) is made smaller than the distance between the filter elements of the direction of Y. 
[0063] And with this operation form, a nozzle and a substrate are made displaced relatively in the direction of X in drawing 8 
, and the light filter of the array pattern of a color like drawing 8 is formed by ****** which breathes out ink from a nozzle in 
the case of the relative displacement. That is, it colors so that it may color so that the filter element of the direction (the array 
direction and the same direction [ Abbreviation ] of a nozzle) of Y may serve as the same color, and the filter element which 
adjoins each other in the direction of X (the direction of relative displacement) may serve as a mutually different color, 
namely, so that the color of RGB may be repeated in the direction of X. Moreover, although each filter element is formed in 
two or more **** ink, it is desirable in this case to form each filter element in the ink breathed out from two or more different 
nozzles. Furthermore, it is desirable to color each filter element with the so-called multi-pass method which is made to carry 
out the multiple-times relative scan of a head and the substrate, and forms each filter element in the ink breathed out by the 
relative scan of multiple times. For example, when forming a filter element in 15 **** ink breathed out by five relative scans, 
three ink (ink [ of ** ] of ink and ** of ink and **) is made to reach an impact area which three ink (ink [ of ** ] of ink and ** 
of ink and **) is made to reach the target by the 1st scan, next is different from the 1st scan by the 2nd scan, as shown in 
drawing 9 . Similarly, even the 3rd scan, the 4th scan, and the 5th scan make three ink reach the target, and form one filter 
element. In addition, ** in drawing 9 - ** show the ink breathed out from the nozzle corresponding to the number. 
[0064] In addition, coloring processing of the above-mentioned light filter is performed by performing the coloring control 
program stored in ROM67 of drawing 2 . And this program is performed under control of CPU66. 
[0065] [Manufacture operation of a light filter] Drawing 10 is a flow chart which shows manufacture operation for 
manufacturing a light filter. Here, manufacture operation is explained briefly, referring to a flow chart. 
[0066] First, in Step SI, one light filter which should be manufactured is chosen out of two or more sorts of light filters. As a 
kind of light filter, there are 10VGA, 1 2. 1 SVGA, 14.1XGA, etc., and these differ in the size of the size and the number of a 
filter element, or a substrate etc. When the sizes of the size and the number of a filter element, or a substrate etc. differ, it is 
necessary to change an ink total amount, ink discharge quantity per time from a nozzle, the number of times of a scan of a 
substrate and a head, etc. which are given to the filter element. For example, it is more desirable to also lessen 1 time of ink 
discharge quantity from each nozzle that much, if the size of a filter element becomes small. Thus, according to the kind of 
light filter which should be manufactured, it is necessary to set up the manufacture conditions of a light filter. Therefore, the 
light filter which it is going to manufacture in this step SI is chosen. In addition, the information which the selection 
information is inputted by the keyboard and shows the kind of selected light filter is sent to CPU66 in drawing 2 . 
[0067] Next, in Step S2, the ink discharge quantity for every nozzle is measured. The pattern for ink discharge quantity 
measurement for measuring the ink discharge quantity from each ink regurgitation nozzle ( drawing 1 1 ) is specifically drawn, 
the pattern for ink discharge quantity measurement as shown in drawing 1 1 is read after that, and the ink discharge quantity 
from each nozzle is calculated based on the reading result. 

[0068] next, the ink discharge quantity breathed out from each nozzle in Step S3 based on the measurement result of Step S2 
-- abbreviation -- it adjusts so that it may become the same As mentioned above, adjustment of ink discharge quantity may be 
performed by adjusting the impression time of a preheating pulse and a heat pulse, and may be performed by adjusting the 
impression interval of a preheating pulse and a heat pulse, for example. Moreover, although you may carry out by adjusting 
the applied voltage of a pulse, it is not restricted to these methods. & 
[0069] Next, in step S4, the amount of gaps of the impact position of the regurgitation ink from each nozzle is adjusted. In 
adjustment of the amount of gaps of this impact position, it adjusts so that the ink breathed out from each nozzle may reach a 
target position. Specifically, in order to lose gap of the impact position of each regurgitation ink, a sensor detects the impact 
position of each regurgitation ink (measurement), and regurgitation timing is changed based on the detection result. Each 
regurgitation ink can be made to reach the center line in a filter element by carrying out like this now. 
[0070] Next, at Step S5, manufacture conditions are determined according to the kind of light filter chosen at Step SI . 
Specifically, the information which shows the kind of light filter is first sent to CPU66. And the manufacture condition table 
on which CPU66 is stored in RAM68 based on this information is read, consequently manufacture conditions are determined. 
Here, the data about the manufacture conditions which need a manufacture condition table in order to manufacture data, i.e., a 
light filter, such as the range of the use nozzle in the ink total amount given to each filter element, the ink discharge quantity 
per [ which is breathed out from each nozzle ] time, the number of times of a scan, the amount of vertical scanning, and a 
head, are stored. In addition, in this table, the data of only the kind of number are stored corresponding to the kind of light 
filter, and the data corresponding to the kind whenever the kind of light filter which should be manufactured is changed are 
read. Moreover, the data about this manufacture condition ask for the optimal data according to the kind of light filter 
beforehand by experiment etc. 

[0071] Next, in Step S6, the manufacture conditions determined at the regurgitation timing and Step S5 which were 
determined by step S4 color a light filter. Next, it progresses to Step S7 and judges that it is still continued whether 
manufacturing the light filter of the kind chosen at Step S 1 . This judgment specifies the number which should be 
manufactured beforehand, for example, and perforins by judging whether the number was reached. Still, when still continuing 
manufacturing this kind of light filter, it returns to Step S6 and a light filter is colored on manufacture conditions as they are. 
On the other hand, when it judges with not manufacturing this kind of light filter any longer, it progresses to Step S8. At Step 
S8, it judges whether the kind of light filter to manufacture is changed. Since it is necessary to change manufacture conditions 
when judged with changing the kind of light filter to manufacture (i.e., when manufacturing the light filter of a kind other than 
the kind which was being manufactured until now), it returns to Step S I . On the other hand, when not manufacturing the light 
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filter of another kind, manufacture operation of a light filter is ended. 

[0072] In addition, although the process (Step S2) which adjusts the process (Step SI) and ink discharge quantity which 
measure the discharge quantity for every nozzle is performed in the flow chart shown in drawing 10 , it is not necessary to 
necessarily perform these two processes. For example, if it is the highly efficient ink-jet head which does not almost have 
variation in ink discharge quantity from each nozzle, since it is not necessary to adjust the ink discharge quantity from each 
nozzle, it is not necessary to perform above-mentioned step SI and step S2. However, it is more desirable to perform 
above-mentioned step SI and step S2, whenever it changes the kind of light filter, since with-time change of ink discharge 
quantity may take place while using the head. Moreover, although **** explained that the above-mentioned step S2 and the 
process of S3 were performed within the same equipment, equipment other than a light-filter manufacturing installation may 
perforin these processes, in this case, the thing for which these processes are beforehand performed before coloring of the 
light filter in a light-filter manufacturing installation -- good - better 

[0073] Next, it explains in more detail about the step of the flow chart shown in drawing 10 . In addition, the control program 
which performs the flow chart of above-mentioned drawing 10 is memorized by ROM67 of drawing 2 , and is performed 
under control of CPU66. 

[0074] [Measurement of the ink discharge quantity for every nozzle and adjustment] The process of Steps S2-S3 is explained 
in full detail first. At Step S2, the ink discharge quantity from each nozzle is calculated by drawing the pattern for ink 
discharge quantity measurement, and reading the pattern which drew. 

[0075] Specifically, making the ink-jet head 55 scan relatively [ direction / of X ] to a glass substrate first in Step S2 of 
drawing 10 , ink is made to breathe out from each nozzle of each head, and a line pattern with a length / as shown in drawing 
J__/ of about 5mm is drawn. This line pattern is a pattern for ink discharge quantity measurement mentioned above. At this " 
time, the preheating pulse and heat pulse of the same pattern are altogether impressed to the heater of each nozzle. 
[0076] Next, the concentration of each line pattern which drew is measured, making the line-sensor camera 310 scan 
relatively [ direction / of Y ] to a glass substrate. And the ink discharge quantity for every nozzle is calculated from the 
concentration of each line pattern. The data of the ink discharge quantity of each nozzle will be obtained by the above. 
[0077] In addition, the concrete method of calculating the discharge quantity of ink from the concentration of a line pattern 
(pattern for ink discharge quantity measurement) as mentioned above is explained here. 

[0078] First, the concentration of the line pattern which drew like drawing 1 1 is measured with the line-sensor camera 310. 
Since the line pattern is made into width of face of about 70 micrometers in this operation gestalt at this time, the integrated 
value of the concentration of the range of about **40 micrometers is measured from the center-of-gravity position of the 
direction of Y of a line pattern. 

[0079] Next, the calibration curve used as criteria is searched for by measuring the ink discharge quantity per [ which was 
breathed out under arbitrary conditions from nozzles with an arbitrary ink-jet head ] time. In addition, although the ink 
discharge quantity per time usually points out the ink discharge quantity of I **, since ink may not become guttate here 
depending on the case, it is made expression called the ink discharge quantity per time, without expressing as 1 **. 
[0080] First, the discharge quantity of at least two or more nozzles from which 1 time of the discharge quantity under fixed 
conditions differs if possible as first work among two or more nozzles of the ink-jet head which is going to measure discharge 
quantity is calculated by the weight method or the absorbance method. With this operation gestalt, the discharge quantity per 
time of four nozzles from which the discharge quantity under fixed conditions differs was beforehand calculated using the 
weight method. & 
[0081] Next, ink is made to breathe out under the same conditions as the time of calculating discharge quantity from four 
nozzles which made this appearance and the discharge quantity per time made clear, and the concentration of the ink dot 
which these ink forms on a glass substrate is measured. By performing such measurement, the discharge quantity of the ink in 
four nozzles and the concentration of the ink dot which the ink forms will be called for in the state corresponding to 1 to 1 . In 
addition, the concentration data of an ink dot which four nozzles make sampled 50 dots which drew, and asked for them by 
the average. The standard deviation of the concentration data in that case was less than 5% to the average. 
[0082] Drawing 12 plots on a graph the relation of the concentration of 1 time of the discharge quantityof ink, and the ink dot 
which the ink forms on a glass substrate about the four above-mentioned nozzles. What was shown by the black dot in 
drawing 12 is the point which shows the ink discharge quantity and ink dot concentration of four nozzles. When this drawing 
is seen, it turns out that there are four points on an abbreviation straight line. Therefore, if the straight line which passes along 
these four points is drawn, the concentration of the ink dot to discharge quantity arbitrary as a point of the shape of this 
straight line will be called for uniquely. This straight line will be called calibration curve. 

[0083] In addition, this calibration curve just plots at least two points on a graph, in order to search for a calibration curve, 
since it is expressed in a straight line. Therefore, it is also possible for using at least two nozzles, even if it does not use four 
different nozzles as mentioned above to search for a calibration curve. However, with this operation gestalt, when searching 
for a cal ibration curve, in order to use the data of the ink discharge quantity by the weight method or the absorbance method, 
the precision of each measuring method influences the discharge quantity measuring accuracy in this operation gestalt as it is. 
Therefore, it is thought that asking using three or more nozzles is more desirable as for a calibration curve. Moreover, 
whenever a calibration curve changes the kind of ink to be used, it cannot be overemphasized that it is necessary to ask again. 
[0084] Next, the ink discharge quantity per time from one nozzle corresponding to the concentration of a line pattern is 
calculated from the concentration of the line pattern already called for, and the above-mentioned calibration curve. In 
addition, the discharge quantity of the ink for which it is going to ask at this process is the discharge quantity per time from 
one nozzle, and although it is not the discharge quantity of two or more ink like a line pattern, it is experimentally checked by 
the invention-in-this-application person etc. that there is almost no influence in the accuracy of measurement of discharge 
quantity even if it uses the concentration of a line pattern for calculating the discharge quantity of the ink per time. 
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[0085] The discharge quantity per time from each nozzle of each head 55 (R), 55 (G), and 55 (B) is calculated as mentioned 
above. 

[0086] thus, the thing for which the impression interval and impression time of a pulse are changed in Step S3 of drawing 10 
based on the ink discharge quantity for every called-for nozzle -- the ink discharge quantity from each nozzle - abbreviation 
- it adjusts so that it may become the same In addition, as the measuring method of ink discharge quantity, or the adjustment 
method of ink discharge quantity, it is not limited to the method explained here. In addition, it is more desirable to carry out 
for a sense, since the error of discharge quantity may exceed tolerance also with such a head although it is not necessary to 
perform the process of Steps SI and S2, if the head to which ink discharge quantity is equal from the beginning even if it does 
not adjust is used as mentioned above. 

[0087] [Adjustment (amendment) of the impact position of the regurgitation ink from each nozzle] Next, the process of step 
S4 of drawing 10 is explained in full detail. In this step S4, ink is breathed out from each nozzle and a line-sensor camera 
detects the impact position of each regurgitation ink after that, and it is adjusting so that each regurgitation ink may reach a 
target impact position based on the detection result (amendment). This adjustment method is explained referring to drawing 

1 3 - drawing 1 7 . u 

[0088] Drawing 13 is a flow chart which shows adjustment operation of an impact position, and drawing 14 is drawing for 
explaining doubling the impact position of each regurgitation ink with a target position. Moreover, drawing 15 is drawing 
having shown the amount of gaps from the target impact position of each regurgitation ink (henceforth an impact dot). 
[0089] First, in Step SI of drawing 13 , using the alternate type head arranged alternately, a nozzle as shown in drawing 14 (a) 
gives a regurgitation signal to each nozzle of the head to the same timing, and carries out the regurgitation of the ink 
simultaneously from each nozzle. Consequently, it becomes like drawing 14 (b). Temporarily, if there are no position gap and 
regurgitation gap of a delivery, the ink group (2nd ink group) which the ink group (1st ink group) breathed out from the 
left-hand side nozzle train was located in a line in the shape of a straight line, and was breathed out from the right-hand side 
nozzle train should also be located in a line in the shape of a straight line, and the 1st ink group and the 2nd ink group should 
become parallel further. However, in case a head is manufactured, while the position of a delivery will shift, and will be 
manufactured or discharging is performed in fact, the viscosity of ink may change and ink may be unable to' reach the position 
of an ideal owing to these. Since drawing 14 (b) shows such a case and the impact position of each dot has shifted from the 
target position, the 2nd ink group which the 1st ink group which consists of dot Nol, dot No3, dot No5, and a dot No7 does 
not serve as a straight line, and consists of dot No2, dot No4, dot No6, and a dot No8 does not serve as a straight line, either. 
In addition, although an alternate type head like drawing 14 (a) is used, the head (head shown in drawing 8 ) with which the 
nozzle was arranged in the shape of a straight line can also be used here. 

[0090] Next, in Step S2, the pattern for impact position measurement created by making each **** ink like drawing 14 (b) 
reach the target is read by the sensor (camera for observation), and the impact position of each **** ink breathed out from 
each nozzle is measured. 

[0091] Next, in Step S3, a target impact position like drawing 14 (c) is defined. In order to define a target impact position, the 
dot which shows the impact position most shifted from the virtual center line of a head is detected, and it asks for the straight 
line containing the dot. The straight line serves as a target impact position. In this example, it is equivalent to the dot which 
shows the impact position where the dot No2 and the dot No6 are shifted most, and the straight line containing this dot No2 
and dot No6 serves as a target impact position. In addition, although the straight line containing the dot shifted most was 
made into the target impact position, the determination method of a target impact position is not limited to this here. For 
example, it is good also considering the straight line which takes the average of an impact position and passes along the 
average as a target impact position. 

[0092] Next, in Step S4, as shown in drawing 15 , each dot (**** ink) of every is asked for the amount of gaps from a target 
impact position. With this operation form, it depended, incorporated and appeared in the CCD camera, and the center of 
gravity of each impact dot was searched for. Then, the distance of a target impact position and each dot (dots N0I-N08) and 
the amount of gaps of each dot [ as opposed to / in other words / a target impact position ] are set to xl, x2, and x3, x4, x5, 
x6, x7 and x8, respectively. Here, both x2 and x6 are 0. 

[0093] Next, in Step S5, regurgitation timing is changed according to the amount of gaps calculated by step S4. Each 
regurgitation ink is made to reach a target position by controlling regurgitation timing here. The control method of this 
regurgitation timing is explained using drawing 16 and drawing 1 7 . 

[0094] Drawing 16 shows the conventional regurgitation control system, and each regurgitation signal is given to the same 
timing to a head so that clearly also from drawing 16 . Therefore, regurgitation timing cannot be changed for every nozzle and 
the impact position for every dot cannot be adjusted in connection with it. 

[0095] On the other hand, with this operation gestalt, since a regurgitation signal can be given to the respectively optimal 
timing to each nozzle as shown in drawing 17 , an impact position can be adjusted for every dot. Drawing 17 (a) shows the 
head and the regurgitation timing-control means, and this regurgitation timing-control means can supply a regurgitation signal 
here to the timing which became independent to each nozzle (N I-N8), respectively. In addition, a regurgitation timing-control 
means constitutes a part of regurgitation control section 70 in drawing 2 . Moreover, drawing 1 7 (b) shows the supply timing 
of the regurgitation signal supplied to each nozzle of nozzles N1-N8, a paraphrase, then the regurgitation timing for every 
nozzle. 

[0096] Here, the case where the impact position of each dot has shifted like drawing 15 is explained using a concrete numeric 
value. For example, the value of xl-x8 presupposes that they were xl = 10micrometer, x2=0micrometer, x3=7micrometer, 
x4=3micrometer, x5=5micrometer, x6=0micrometer, x7=7micrometer, and x8=3micrometer, respectively. And when relative 
velocity of 100kHz, a head, and a stage is made into 100 mm/s for a reference clock, at the above-mentioned speed, I 
micrometer will progress per reference clock 1 pulse. 
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[0097] Consideration of these supplies a regurgitation signal to a nozzle N 1 to the timing which delay(ed) by ten clocks on the 
basis of the timing supplied to a nozzle N2. The regurgitation ink from a nozzle Ml can be made to reach a target position by 
carrying out like this. This is clear from drawing 17 (b). Moreover, it is made to delay by zero clock to a nozzle N2 similarly. 
Make it delay by seven clocks to a nozzle N3, and it is made to delay by three clocks to a nozzle N4. Make it delay by five 
clocks to a nozzle N5, and it is made to delay by zero clock to a nozzle N6. As it is made to delay by seven clocks to a nozzle 
N7 and is made to delay by three clocks to a nozzle N8, the supply timing of the regurgitation signal supplied to nozzles 
N1-N8 is controlled. The regurgitation timing of nozzles N1-N8 can be controlled, and the regurgitation ink from each of 
nozzles N1-N8 can be made to reach a target position by carrying out like this. 

[0098] Next, in consideration of the distance between the relative velocity of a head and a substrate, and the filter element of 
the direction of X, and the difference of regurgitation TA1MMINGU of each nozzle (nozzles N I -N8) of every [ for which it 
asked by the above ], nozzles N1-N8 are made into one nozzle group, and this whole nozzle group is controlled so that this 
target impact position is in agreement with the center line of the direction of Y of a filter element. By carrying out like this, 
each regurgitation ink comes to reach the center line of the direction of Y of a filter element. 

[0099] And the regurgitation timing for which it asked here memorizes, and suppose that it applies to actual light-filter 
drawing. When an angle is in the delivery of a nozzle, of course and an impact position is both ways different, respectively 
above measurement and the measurement will be carried out both ways, case [ moreover, ] an impact position is the same -- 
calculation -- regurgitation timing -- ** etal. -- it is also possible to adjust an impact position by things Moreover, the 
tolerance of the amount of gaps is set up beforehand, and when the amount of gaps is in tolerance, you may not be made not 
to amend the above impact positions. 

[0100] In this operation gestalt, although the impact position of each regurgitation ink is adjusted by adjusting regurgitation 
timing as mentioned above, the reason for adjusting an impact position here is explained. In this example of an operation 
gestalt, ink is breathed out making the relative scan of a head and the substrate carry out in the direction of X, and the light 
filter which has the array pattern of a color as shown in drawing 8 is manufactured. For the reason, the impact position of the 
direction of X becomes important. Because, temporarily, when the impact position of ink shifts in the direction of X, ink 
enters into the filter element of an adjoining different color, and since color mixture may be generated, it is. Then, the 
regurgitation timing for every nozzle is controlled so that gap of the impact position in the direction of X (main scanning 
direction) is lost, namely, so that ink reaches the longitudinal direction in a filter element (the direction of Y) in a straight line. 
And as for the impact position of ink, it is desirable to make it in agreement with the center line of the longitudinal direction 
in a filter element, as shown in drawing 18 . That is, let this center line be an above target impact position. By carrying out 
like this, the color mixture which originates in gap of the impact position in the direction of X, and is generated can be 
prevented more, and ink is equally opened in the direction of X in a filter element, and generating of coloring concentration 
nonuniformity can also be suppressed more. 

[0101] Thus, since there is a possibility that gap of the impact position of the direction of X may cause color mixture when 
forming the filter element which has the color from which ink is breathed out and the adjoining color differs in main scanning 
direction, moving a head and a substrate to main scanning direction relatively, it is necessary to control regurgitation timing 
for every nozzle so that the impact position for every regurgitation ink does not shift in the direction of X. 
[0102] [The determination of manufacture conditions and coloring of a light filter] Next, the process of Steps S5-S6 of 
drawing 10 is explained in full detail. In Step S5, the optimal manufacture conditions according to the kind of light filter are 
set up, and Step S6 colors the light filter on the manufacture conditions set up at Step S5. Here, taking the case of the case 
where the light filter of 1 2. 1 SVGA is manufactured, it explains using drawing 1 9 - drawing 2 1 . In addition, drawing 19 is 
drawing having shown signs that each filter element was formed in two or more regurgitation ink while making multiple-times 
relative displacement of a head and the substrate carry out in the direction of X, and the color of the filter element which 
adjoins in the direction of X is colored so that it may become a mutually different color. Drawing 20 is a flow chart which 
shows the coloring procedure of the light filter of one sheet. Drawing 21 is drawing showing the relation between the 
discharge quantity per time from a nozzle, and driver voltage. 

[0103] First, in Step S5, the drive condition, the number of times of a scan, the amount of vertical scanning (the amount of 
direction staggering of Y), the use nozzle range, etc. of a head are determined as manufacture conditions. This manufacture 
condition is beforehand set up according to the kind of light filter, respectively, and the setting data is stored in RAM68 in 
drawing 2 as a manufacture condition table. And when manufacturing a light filter, the data corresponding to the kind are read 
from a manufacture condition table. The data about the amount of relative scans (scanning distance) to the number of pixels of 
the pitch of the direction of X of the filter element (henceforth a pixel) of a light filter and the direction of Y, the direction of 
X, and the direction of Y and the direction of X of a head and a substrate are stored in this manufacture condition table 
besides above-mentioned head drive condition, number of times of a scan, amount of vertical scanning (amount of direction 
staggering of Y), and use nozzle range. 

[0104] As drive conditions for a head, the driver voltage which carries out a seal of approval to each element of a head is set 
up, for example. A setup of this driver voltage is performed so that the ink discharge quantity per time from a nozzle may turn 
into optimal discharge quantity according to the pixel width of face of the direction of X. In consideration of pixel width of 
face, ink discharge quantity, and the coloring concentration of a filter element, the number of times of a scan, i.e., the number 
of times of a relative scan of the direction of X of a head and a substrate, is set up. In consideration of the number of times of 
a scan, the coloring concentration of a filter element, or the ink regurgitation density in a filter element, the amount of vertical 
scanning of relative scans (the amount of direction staggering of Y), i.e., the amount of the direction of Y of a head and a 
substrate, is set up. The use range of a nozzle is set up according to the size of the direction of Y of the light filter for 
manufacture. If set as such various manufacture conditions (Step S5 of drawing 10 ), as shown next in drawing 19 , coloring 
of a light filter will be started (Step S6 of drawing 10 ). a ' & 
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[0105] for example, the case where the light filter of 12.1 SVGA is manufactured - as manufacture conditions - pixel pitch 
= 102.5micrometer of the direction of X, pixel pitch =307.5micrometer of the direction of Y, and the number of pixels of the 
direction of X « the number of pixels of =800 and the direction of Y « the data of driver voltage =27v are set up =600, 
amount =of direction staggering of Y24micrometer, and number-of-times =of scan 3 time Then, coloring of a light filter is 
performed like (a) - (f) of drawing 19 . This is explained referring to the flow chart of drawing 20 . 
[0106] First, in Step SI of drawing 20 , the range of the nozzle used according to the size of the direction of Y of the light 
filter for manufacture is determined. This is in the state shown in drawing 19 (a). Next, in Step S2 of drawing 20 , while an 
X-Y stage carries out a scan in the direction of a nozzle configuration of a head, and the direction (the direction of X) which 
intersects perpendicularly mostly, the ink of each color is breathed out one by one in every [ of the direction of X ] pixel pitch 
(102.5 micrometers) from each head. Then, in Step S3 of drawing 20 , it judges whether it is the no which colored a part for 
the number of pixels of the direction of X (800 pixels) in the ink of each color. If judged with having colored 800 pixels, it 
will progress to step S4. Ink discharging of 1 scan eye is ended now. This is in the state shown in drawing 19 (b). On the other 
hand, if judged with having colored 800 pixels, it will return to Step S2 and ink discharging of 1 scan eye will be continued. 
[0107] Next, in step S4, it judges whether the scan was carried out by the set-up number of times of a scan (3 times). If the 
scan for this number of times is not performed, an X-Y stage is shifted in the direction of Y by the amount (24 micrometers) 
of vertical scanning progressed and set as Step S5. This is in the state shown in drawing 19 (c). Then, it returns to Step S2 
again, and ink discharging of 2 scan eye is performed ( drawing 19 (d)). If 2 scan eye is completed, vertical scanning will be 
made to carry out in the direction of Y ( drawing 19 (e)), and ink discharging of 3 scan eye will be performed after that ( 
drawing 19 (f)). Thus, if 3 scan eye is completed, since it will be judged with having finished carrying out a scan by the set-up 
number of times of a scan in step S4, coloring operation of the light filter of one sheet is completed now. 
[0108] In addition, since the ink discharge quantity from each nozzle is adjusted to the abbreviation same amount in the 
process of Step S3 of drawing 10 , the same driver voltage is only impressed to each element, and it becomes possible to carry 
out the regurgitation of the ink of the abbreviation specified quantity from every nozzle. Moreover, each head driver voltage 
asks for the relation of the ink discharge quantity for every color and driver voltage as shown in drawing 21 in advance, and 
sets up the optimal discharge quantity for the kind of light filter manufactured according to this relation, moreover - the time 
of performing discharging of ink, since the regurgitation timing of an amendment sake is already memorized in the process of 
step S4 of drawing 10 in the amount of gaps of an impact position -- this memorized regurgitation timing -- using -- gap of an 
impact position -- an amendment - things cannot be overemphasized 

[0109] [Change of the kind of light filter to manufacture] Next, the process of Step S8 of drawing 10 is explained in full 
detail. At this step S8, it judges whether the light filter of a kind other than the kind of light filter manufactured now is 
manufactured. And when judged with manufacturing the light filter of a kind other than the kind which was being 
manufactured until now, it returns to Step SI and manufacture conditions are changed. It faces changing manufacture 
conditions, the information which shows the kind of light filter used as the new candidate for manufacture is inputted by the 
keyboard, and it is CPU **** about the information. And CPU reads the data about the manufacture conditions of the light 
filter corresponding to the kind from RAM68, and colors a light filter on new manufacture conditions. 

[0110] Below, the case where the kind of light filter which was being manufactured until now is changed into the light filter of 
another kind is explained. Specifically, the case where it changes into the light filter of 14.1XGA from the light filter of 
12.1 SVGA is shown as the example. 12. When changing into KIXGAfrom I SVGA, the size (screen size) of a light filter, 
the number of pictures, and pixel width of face are changed. In connection with this, it is necessary to change the number of 
times of a scan, the amount of vertical scanning (the amount of direction staggering of Y), ink discharge quantity, etc. 
concrete manufacture conditions -- pixel pitch =93micrometer of the direction of X, pixel pitch =279micrometer of the 
direction of Y, and the number of pixels of the direction of X » the number of pixels of = 1024 and the direction of Y -- it is 
changed into the data of driver voltage =24v =768, amount =of direction staggering of Y 1 7.5micrometer, and 
number-of-times =of scan 4 time 

[01 1 1] 12. Comparison of the manufacture conditions of 1SVGA and 14.1XGA mentions that 1st originate in the resolution 
of the pixel of a light filter being different, and the time intervals of the ink regurgitation differ first. That is, since it is 
necessary to determine the time interval which carries out the regurgitation of the ink of each color according to a pixel pitch, 
when manufacturing the light filter from which the resolution of a picture differs in this way, you have to change the time 
interval of the ink regurgitation. 

[0112] It is mentioned that originate in a pixel pitch being different from the 2nd, and the ink discharge quantity per time from 
a nozzle differs. Specifically, when the pixel pitch of the direction of X is compared, to being 102.5 micrometers, by 
14.1XGA, it is 93 micrometers and the pixel pitch of the direction of X is small at 12. 1 SVGA. This shows that the pixel width 
of face of the direction of X became narrow. If pixel width of face becomes narrow, it is necessary to also lessen ink discharge 
quantity in connection with it. It is because there are too many amounts of ink, and ink overflows from a pixel, it enters into 
the pixel of a different color which it adjoins and color mixture may be generated, when not changing ink discharge quantity, 
although pixel width of face is narrow. Therefore, when pixel width of face becomes small, driver voltage is made low and 
ink discharge quantity is lessened. On the other hand, if pixel width of face becomes large, in connection with it, driver 
voltage is made high, and ink discharge quantity is also made [ many ]. Thus, the resolution of a pixel is changed, namely, the 
ink discharge quantity per time from a nozzle is changed according to pixel width of face changing. According to the 
experiment by this invention person, it turns out that a light filter is colored [ that things can be carried out ] by making ink 
discharge quantity change according to change of pixel width of face as shown in drawing 22 , without generating color 
mixture. In addition, drawing 22 is the ink discharge quantity of a red (R) color. Moreover, signs that reduce ink discharge 
quantity and a pixel is colored in connection with changing into I4.1XGA from 12.1 SVGA are shown in drawing 23 . rfof 
drawing 23 is the radius of the impact dot breathed out by driver voltage 27v, and r2 is the radius of the impact dot breathed 
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out by driver voltage 24v. Since there is little driver voltage, the radius of an impact dot also becomes [ the method of a low / 
ink discharge quantity ] small so that above-mentioned drawing 21 may also show. Therefore, rl The relation of r2 is set to 
rl>r2. Moreover, the distance between the impact area of an adjoining impact dot is set to 11>I2 as shown in drawing. Thus, 
when manufacturing the light filter from which picture width of face differs, you have to change the ink discharge quantity per 
time from a nozzle. 

[01 13] It is mentioned that originate in pixel width of face being different from the 3rd, and the number of times of a scan 
differs from the amount of vertical scanning. As mentioned above, the ink discharge quantity per time from a nozzle is 
changed with change of pixel width of face. Specifically, in case it changes into 14.1XGA, ink discharge quantity is lessened. 
Thus, it is in the state which lessened ink discharge quantity, and since ink will be breathed out by the same ink regurgitation 
density as the time of manufacture of 12.1 SVGA as shown in drawing 24 when a pixel is colored without changing the 
number of times of a scan, it will become less than the ink total amount for which the ink total amount given to a pixel is 
needed, consequently the coloring concentration of a pixel will become thin. Having to make it the concentration of a 
convention of the coloring concentration of a pixel, in order to function as a light filter, the light filter which has a pixel with 
thin coloring concentration will become a defective. Therefore, in order to prevent this, it is necessary to make coloring 
concentration of a pixel deep. Then, the distance between the impact area of an adjoining impact dot is changed like drawing 
23 . That is, the distance between impact area is changed into 12 from 11, and the distance between dots is narrowed. It can 
color so that ink regurgitation density may become high and the concentration of a pixel may turn into predetermined 
concentration by carrying out like this. Thus, it is necessary to change the number of times of a scan into it being necessary to 
also change the distance between impact area, if ink discharge quantity is changed, and changing the distance between impact 
area. In addition, the number of times of a scan is made to increase here. Moreover, in order to narrow distance between the 
impact area of an adjoining impact dot, it cannot respond only by changing the number of times of a scan, but it is necessary 
to also change both the amounts of vertical scanning. By changing the amount of vertical scanning, change of the impact 
interval of the direction of Y in drawing 23 is attained. Thus, when manufacturing the light filter from which pixel width of 
face differs, you have to change the both sides of the number of times of a scan, and the amount of vertical scanning. 
[0114] It is mentioned that 4th originate in the size of a light filter, i.e., a screen size, being different, and the use range of the 
nozzle of a head differs from a scanning distance of the direction of X. For example, as shown in drawing 19 , when using a 
head longer than the length of the direction of Y of a light filter, the use nozzle range of a head is made into the range 
somewhat longer than the length of the direction of Y of a light filter. This specifies beforehand the useless nozzle which is 
not used for coloring, and is for making it not make ink breathe out from the nozzle. Thus, by determining the use range of a 
nozzle according to the length of a light filter, it becomes possible to make it not use a useless nozzle beforehand. And if the 
length of the direction of Y is changed, since a screen size changes, namely, the number of nozzles which should be used for 
coloring will also be changed, the use range of a nozzle is also changed in connection with it. 12. Since the size of the 
direction of Y of a light filter becomes large when changing into I4.IXGA from 1SVGA, the use range of a nozzle also 
becomes large. Moreover, since the size of the direction of X of a light filter also becomes large, a scanning distance of the 
direction of X required for coloring also becomes long. Furthermore, since a screen size follows on becoming large and pixel 
width of face also becomes large, it is necessary to also make [ many ] ink discharge quantity in accordance with it. 
[0115] Thus, if the kind of light filter used as the candidate for manufacture is changed into I4.1XGA from 12.ISVGA, some 
manufacture conditions will be changed as mentioned above. And a high definition light filter can be manufactured now by 
coloring the light filter of 14. 1 XGA on the newly set-up manufacture conditions. 

[0116] [Change of manufacture conditions] In order to manufacture the light filter of many forms so that the above may show, 
you have to set up the optimal various manufacture conditions according to the kind of light filter. And in case manufacture 
conditions are set up, it is necessary to take into consideration pixel width of face, the size of a light filter, coloring 
concentration, etc. Here, it explains what must be changed among manufacture conditions with change of the kind of light 
filter, referring to drawing 25 and drawing 26 . Drawing 25 shows the parameter of the manufacture conditions changed with 
kind change of a light filter, and drawing 26 shows the information on the screen size of a light filter, resolution, the number 
of pixels, and pixel width of face. In addition, although () in drawing 25 is not usually used, it is the parameter which may be 
used for the bottom of a certain condition. 

[0117] First, the case where pixel width of face is changed is explained. There are VGA, SVGA, XGA, etc. in the kind of 
light filter, and these differ in the number of pixels. And while these differ in the number of pixels, pixel pitches also differ. 
Therefore, pixel width of face will differ. As mentioned above, when pixel width of face differs, it is required to change ink 
discharge quantity. Moreover, it is desirable that the both sides of the number of times of a scan and the amount of vertical 
scanning also change with change of ink discharge quantity. That is, when manufacturing the light filter from which the 
number of pixels differs, it is desirable to change three, ink discharge quantity, the number of times of a scan, and the amount 
of vertical scanning. Specifically, you decrease ink discharge quantity, the number of times of a scan makes it increase, and 
the amount of vertical scanning is decreased as the number of pixels increases like VGA(pixel number =640x480) 
->SVGA(pixel number =800x600) ->XGA (pixel number = 1024x768). In addition, when using the ink which spreads very 
well within a pixel, ****** ink discharge quantity is fixed to screen width of face at the minimum, and the rest can also 
respond only by making two, the number of times of a scan, and the amount of vertical scanning, change. 
[0118] Next, the case where the size (screen size) of a light filter is changed is explained. There are 1 0, 12.1, and 1 4. 1 grades 
in the size of a light filter, and the direction of X differs from the direction length of Y, respectively. When the length of the 
direction of Y is changed, since it seems that it mentioned above, it is desirable to change the use nozzle range of a head 
according to the size of a light filter. Furthermore, when the size of the direction of X is changed, a scanning distance of the 
direction of X is also changed. Moreover, since a screen size follows on changing and pixel width of face also changes, 
whenever a screen size is changed, it is necessary to change ink discharge quantity. Specifically, a screen size follows on 
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becoming large, makes [ many ] ink discharge quantity, lessens the number of times of a scan, and enlarges the amount of 
vertical scanning. On the other hand, a screen size follows on becoming small, small-** ink discharge quantity, makes [ many 
] the number of times of a scan, and makes the amount of vertical scanning small. In addition, when using the ink which 
spreads very well within a pixel, ****** ink discharge quantity is fixed to the screen size at the minimum, and the rest can 
respond only by making two, the number of times of a scan, and the amount of vertical scanning, change. 
[0119] Next, the case where the depth of shade (coloring concentration) of a light filter is changed is explained. Since the 
desired value of the depth of shade of a light filter differs for every panel maker, even when manufacturing the light filter of 
the same size or the same number of pixels, it must change the depth of shade in accordance with a request of each panel 
maker. Moreover, although the color-reproduction range generally has the good one where the depth of shade is deeper, 
because of a limit of the used power of a back light, the direction of the depth of shade for notebook computers is thin, and the 
direction of the depth of shade for a monitor type is deep. Thus, the depth of shade changes also with uses. Although it is also 
possible to change the kind and concentration of the ink to be used when manufacturing the light filter from which the depth 
of shade differs, preparing two or more sorts of ink according to the depth of shade will require the time which causes cost 
quantity and the adjustment accompanying exchange and its exchange of an inn takes. Then, with this operation form, the ink 
**** density driven in to a pixel is changed, and the depth of shade is made in agreement with desired value by changing the 
number of times of a scan, and the amount of vertical scanning. While specifically increasing the number of times of a scan so 
that ink **** density may become high if you want to make the depth of shade deep, the amount of vertical scanning is made 
small, and on the other hand, while reducing the number of times of a scan so that ink **** density may become low if you 
want to make the depth of shade thin, the amount of vertical scanning is enlarged. Since the light filter which has the depth of 
shade which is different only by changing the number of times of a scan and the amount of vertical scanning, without 
changing the kind of ink to be used can be manufactured according to this method, it becomes possible about housekeeping 
accompanying change of the depth of shade easy and to be able to carry out in a short time and to carry out by the low cost 
moreover. In addition, although carried out to not changing ink discharge quantity, in changing the kind of ink, when 
changing ink discharge quantity in accordance with the property of the ink, it thinks here. 

[0120] As mentioned above, a light filter can be manufactured by setting up the manufacture conditions corresponding to the 
kind of light filter beforehand, without spending the time which housekeeping takes, even if the kind of light filter used as the 
candidate for manufacture is changed. Moreover, since a complicated equipment configuration is not needed, elevation of cost 
is not caused. Furthermore, since it is not necessary to make in agreement the nozzle pitch and pixel pitch of an ink-jet head, it 
becomes possible to perform housekeeping accompanying change of a light filter by the easy method, consequently the 
operating ratio of equipment can be sharply raised now, and productivity can also be raised sharply. 
[0121] In addition, this invention is the range which does not deviate from the main point, and can be applied to what 
corrected or transformed the above-mentioned operation gestalt. for example, a head is moved when carrying out the relative 
scan of a head and the substrate - not making - an X-Y stage - X and the direction of Y ~ you may make it move and only a 
head may be moved, without [ the ] moving an X-Y stage conversely Moreover, as adjustment of ink discharge quantity, you 
may carry out by changing driver voltage, driving pulse width of face, or a drive pattern, and may carry out combining these. 
Moreover, as an ink-jet regurgitation method applicable to this operation gestalt, either the so-called Bubble Jet or a piezo 
method may be used. Moreover, either the staggered-arrangement type head by which the nozzle was alternately arranged as 
an usable head with this operation gestalt, or the arraied type head with which the nozzle was mostly arranged by the straight 
line is OK, and the head of composition of having arranged two or more short length heads also with the long line head is 
sufficient ( drawing 27 (a) - (d)). 

[0122] In addition, what is necessary is to perform adjustment of an impact position, only when changing ink discharge 
quantity, although [ the above-mentioned operation gestalt ] an impact position is adjusted whenever the kind of light filter is 
changed. It is because an impact position may be changed if ink discharge quantity changes. 

[0123] Moreover, in the above, although only the data about the manufacture conditions of the light filter of 12.1 SVGA and 
14.1XGA are shown, it is stored in the manufacture condition table which the data about the manufacture conditions 
corresponding to the light filter of all the kinds shown in drawing 26 in fact mentioned above. 

[0124] Moreover, although the above-mentioned operation gestalt explained the case where the array pattern of a color 
manufactured a light filter like drawing 8 , this invention is applicable also about the case where various light filters (a delta 
type, a mosaic type, square type) as not restricted to this, for example, shown in drawing 35 are manufactured. And even when 
manufacturing these light filters, regurgitation timing is controlled so that the ink of each color reaches the center line of the 
longitudinal direction (the direction of Y) of each filter element. 

[0125] Drawing 28 is the cross section showing the basic composition of the screen for a display of the electrochromatic 
display display 30 incorporating the above-mentioned light filter. 

[0126] 1 1 a polarizing plate and 1 -- transparent substrates, such as glass, and 2 -- a black matrix and 3 -- a resin constituent 
layer and 8 -- a protective layer and 16 -- a common electrode and 17 -- for an orientation film and 20, as for a glass substrate 
and 22, a pixel electrode and 2 1 are [ an orientation film and 1 8 / a liquid crystal compound and 1 9 / a polarizing plate and 23 
] back light light The light filter of the above [ 53 ] and 24 are opposite substrates. 

[0127] The electrochromatic display display 30 of the gestalt of this operation unites a light filter 53 and the opposite 
substrate 24, the liquid crystal compound 18 is enclosed, and the transparent pixel electrode 20 is formed in the shape of a 
matrix inside the substrate 21 which counters a light filter 53. The light filter 53 is arranged so that the pixel of R, G, and B 
may arrange in the position of the pixel electrode 20. 

[0128] Furthermore, the orientation films 17 and 19 are formed inside [ each ] substrates 1 and 21, and a liquid crystal 
molecule can be made to arrange in the fixed direction by carrying out rubbing processing of this. Moreover, polarizing plates 
1 1 and 22 have pasted each outside of substrates 1 and 2 1 , and the crevice between these substrates 1 and 21 is filled up with 
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the liquid crystal compound 18. Moreover, as a back light, generally the combination (both un-illustrating) of a fluorescent 
lamp and a scattered plate is used, and it displays by operating the liquid crystal compound 1 8 as an optical shutter to which 
the permeability of the back light light 23 is changed. 

[0129] In addition, in above-mentioned drawing 28 , although BM2 is formed in the glass-substrate 1 side, this invention may 
not be limited to this and this BM2 may be formed in the glass substrate 2 1 of the opposite substrate 24 ( drawing 29 ). 
[0130] The example at the time of applying such a liquid crystal display to an information processor is explained with 
reference to drawing 30 or drawing 32 . 

[0131] Drawing 30 is the block diagram showing the outline composition at the time of applying the above-mentioned liquid 
crystal display to a word processor, a personal computer, facsimile apparatus, and the information processor that has a 
function as a reproducing unit. 

[0132] Among drawing, they are the control section which controls the whole equipment, and 1801 are equipped with CPUs 
and various I/O Ports, such as a microprocessor, and a control signal, a data signal, etc. are outputted to each part, or they are 
controlling by inputting the control signal and data signal from each part. 1802 is a display and the image data read by various 
menus, document information, and the image reader 1807 is displayed on this display screen. 1803 is the touch panel of the 
transparent pressure-sensitive formula prepared on the display 1802, and can perform an item input, a coordinate position 
input, etc. on a display 1 802 by pressing the front face with a finger etc. 

[0133] It is FM (Frequency Modulation) sound-source section, and 1804 memorizes the music information created by the 
music editor etc. as digital data to memory 1810 or external storage 1812, it is read from these memory etc. and performs FM 
modulation. The electrical signal from the Frequency Modulation sound section 1804 is changed into audible sound by the 
loudspeaker 1 805. A printer 1 806 is used as the outgoing end end of a word processor, a personal computer, facsimile 
apparatus, and a reproducing unit. 

[0134] 1807 is the image reader which reads manuscript data in photoelectricity and inputs them, is prepared into the 
conveyance path of a manuscript and performs read of the other various manuscripts of a facsimile manuscript or a copy 
manuscript. 

[0135] 1808 is the transceiver section of facsimile transmission of the manuscript data read by the image reader 1807, and the 
facsimile (FAX) which receives and decodes the sent facsimile signal, and has an interface function with the exterior.' 1809 is 
telephone which has various telephone functions, such as a usual telephone function, a usual answering machine function, etc. ' 
[0136] 1810 is ROM which memorizes a system program, a manager program other application programs, etc. a character 
font, a dictionary, etc., the application program loaded from external storage 1812, and document information and the 
memory which contains a Video RAM etc. further. 1811 is a keyboard which inputs document information, various 
commands, etc. 1812 is the external storage which uses a floppy disk, a hard disk, etc. as a storage, and the application 
program of document information, music or speech information, and a user etc. is stored in this external storage 1812. 
[0137] Drawing 3 1 is the typical general-view view of the information processor shown in drawing 30 . 
[0138] Among drawing, 1802 are a flat-panel display using the above-mentioned liquid crystal display, and display various 
menus, figure information, document information, etc. On this display 1802, a coordinate input and an item specification input 
can be performed by pressing the front face of a touch panel 1803 with a finger etc. 1902 is a hand set currently used when 
equipment functions as telephone. It connects with the main part through the code removable, and a keyboard 1 8 1 1 can 
perform various document functions and various data inputs. Moreover, various function key 1904 grades are prepared in this 
keyboard 181 1. 1905 is the insertion mouth of the floppy disk which is one of the external storage 1812. 
[0139] The manuscript which 1906 is the form installation section which lays the manuscript read by the image reader 1807, 
and was read is discharged from the posterior part of equipment. Moreover, in facsimile reception etc., it is printed with an ' 
ink jet printer 1806. 

[0140] When functioning considering the above-mentioned information processor as a personal computer or a word 
processor, the various information inputted from the keyboard 1811 is processed by the control section 1801 according to a 
predetermined program, and is outputted as a picture by the printer 1806. 

[0141] Moreover, when functioning as a receiver of facsimile apparatus, according to a predetermined program, reception of 
the facsimile information inputted from the FAX transceiver section 1808 through the communication line is carried out by 
the control section 1801, and it is outputted as a receiving picture by the printer 1806. 

[0142] Moreover, when functioning as a reproducing unit, a manuscript is read, the read manuscript data are sent to a printer 
1806 by the image reader 1807 from a control section 1801, and it is outputted as a copy picture. In addition, when 
functioning as a receiver of facsimile apparatus, the manuscript data read by the image reader 1807 are transmitted to a 
communication line through the FAX transceiver section 1808, after transmitting processing is carried out by the control 
section 1801 according to a predetermined program. 

[0143] In addition, it becomes possible [ the information processor mentioned above is good also as one apparatus which built 
the ink jet printer 1806 in the main part, as shown in drawing 32 , and ] to raise portable nature more in this case. In this 
drawing, a corresponding sign is given to the portion which has the same function as drawing 3 1 , and the explanation is 
omitted. 

[0144] Although especially this invention explained the print equipment of the method which it has [ method ] meanses (for 
example, an electric thermal-conversion object, a laser beam, etc.) to generate heat energy as energy used in order to make the 
ink regurgitation perform, and makes the change of state of ink occur with the aforementioned heat energy also in an ink-jet 
recording method, according to this method, it can attain the densiflcation of record, and highly minute-ization. 
[0145] About the typical composition and typical principle, what is performed using the fundamental principle currently 
indicated by the U.S. Pat. No. 4723 1 29 specification and the 4740796 specification, for example is desirable. Although this 
method is applicable to both the so-called on-demand type and a continuous system On the electric thermal-conversion object 
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"whicli is especially arranged corresponding to the sheet and liquid route where the liquid (ink) is held in the on-demand type 
case By impressing at least one driving signal which gives the rapid temperature rise which corresponds to recording 
information and exceeds film boiling Since make an electric thermal-conversion object generate heat energy, the heat 
operating surface of a recording head is made to produce film boiling and the foam in the liquid (ink) corresponding to this 
driving signal can be formed by 1 to 1 as a result, it is effective. A liquid (ink) is made to breathe out through opening for 
regurgitation by growth of this foam, and contraction, and at least one drop is formed. If the shape of a pulse form is carried 
out, since growth contraction of a foam will be appropriately performed instancy in this driving signal, the regurgitation of a 
liquid (ink) excellent in especially responsibility can be attained, and it is more desirable. 

[0146] As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 4463359 specification and 
the 4345262 specification is suitable. In addition, if the conditions indicated by the U.S. Pat. No. 43 1 3 1 24 specification of 
invention about the rate of a temperature rise of the above-mentioned heat operating surface are adopted, further excellent 
record can be performed. 

[0147] The composition using the U.S. Pat. No. 4558333 specification and U.S. Pat. No. 4459600 specification which 
indicate the composition arranged to a delivery which is indicated by each above-mentioned specification as composition of a 
recording head, the liquid route, and the field to which the heat operating surface other than the combination composition (a 
straight-line-like liquid flow channel or right-angled liquid flow channel) of an electric thermal-conversion object is crooked 
is also included in this invention. In addition, it is good also as composition based on JP,59- 138461, A which indicates the 
composition whose opening which absorbs the pressure wave of JP,59-123670,A which indicates the composition which 
makes a common slot the regurgitation section of an electric thermal-conversion object to two or more electric 
thermal-conversion objects, or heat energy is made to correspond to the regurgitation section. 

[0148] Furthermore, any of the composition which fills the length with the combination of two or more recording heads which 
are indicated by the specification mentioned above as a recording head of the full line type which has the length 
corresponding to the maximum width of a light-filter substrate, and the composition as one recording head formed in one are 
sufficient. 

[0149] In addition, you may use the recording head of the exchangeable chip type with which the electric connection with the 
main part of equipment and supply of the ink from the main part of equipment are attained, or the recording head of the 
cartridge type with which the ink tank was formed in the recording head itself in one by a light-filter manufacturing 
installation main part being equipped. 

[0150] Moreover, it is a book to add the recovery means against a recording head established as composition of the light-filter 
manufacturing installation of this invention, preliminary auxiliary means, etc. It is effective in order to perform record 
stabilized by performing reserve regurgitation mode in which the preheating means by the capping means, the cleaning means, 
the pressurization or the suction means, the electric thermal-conversion object, the heating elements different from this, or 
such combination over a recording head and the regurgitation different from record are performed, if these are mentioned 
concretely. 

[0151] In the gestalt of operation of this invention explained above, although ink is explained as a liquid, even if it is ink 
solidified less than [ a room temperature or it ], what is softened or liquefied at a room temperature may be used, and ink 
should just make the shape of liquid at the time of use record signal grant. 

[0152] In addition, in order to prevent positively by making the temperature up by heat energy use it positively as energy of 
the change of state from a solid state to the liquid state of ink, or in order to prevent evaporation of ink, you may use the ink 
which solidifies in the state of neglect and is liquefied by heating. Anyway, ink liquefies by grant according to the record 
signal of heat energy, and this invention can be applied when using the ink of the property liquefied for the first time by grant 
of heat energy, such as that by which liquefied ink is breathed out, and a thing which it already begins to solidify when 
reaching a record medium. In such a case, ink is good for a porosity sheet crevice or a breakthrough which is indicated by 
JP,54-56847,A or JP,60-71260,A also as liquefied or a form which counters to an electric thermal-conversion object in the 
state where it was held as a solid. In this invention, the most effective thing performs the film-boiling method mentioned 
above to each ink mentioned above. 

[0 1 53] Moreover, even if it applies this invention to the system which consists of two or more devices, you may apply it to the 
equipment which consists of one device. Moreover, this invention can be applied when attained by supplying the program 
which carries out this invention to a system or equipment. In this case, the storage which stored the program concerning this 
invention will constitute this invention. And by reading the program from a storage to a system or equipment, the system or 
equipment operates according to the program. 
[0154] 

[Effect of the Invention] As explained above, time which housekeeping accompanying the change takes even if the kind of 
light filter is changed according to this invention is shortened, and it becomes possible to manufacture the light filter of many 
forms simply moreover. 

[0155] Moreover, by having made it possible to perform housekeeping accompanying change of a light filter by the easy 
method, the operating ratio of equipment can be sharply raised now and productivity can be improved sharply. Thereby, a 
cheap and high definition light filter can be manufactured and it becomes possible. 



[Translation done.] 
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